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THE TREATMENT OF FRACTURES. 

E. P. Macruper, A.M., M.D., F.A.C.S., 
Professor of Clinical Surgery, Georgetown Uni- 
versity, Medical Department; Associate 
Surgeon, Emergency Hospital, 
WASHINGTON, D. C. 


INTRODUCTORY. 

Several fatalities have been reported by experi- 
enced surgeons, following the open method of 
treatment of fractures. The procedure is, there- 
fore, worthy of careful deliberation. Let us, then, 
pause for a moment, first to consider the merits 
of the closed method: Based upon the observa- 
tion of a large number of cases, in which the 
‘open and the closed methods of treatment have 
been contrasted in order to arrive at some defi- 
nite conclusion—cases as far as possible of like 
character and severity, involving corresponding 
bones and treated as far as possible under the 
same circumstances otherwise, I am of the opin- 
ion that the closed fracture in cases in which it can 
be properly kept as such, always unites more quickly 
than the closed fracture treated by the open meth- 
od. This has been unquestionably true in sev- 
eral cases of closed double fractures, notably one 
very severe trauma involving both the long bones 
of both legs caused by the fall of a steel beam 
upon the crossed legs of the patient who, at the 
time of the accident, was sitting on the floor of 
a building under construction. The +-ray showed 
strikingly similar comminuted fractures of both 
bones of both legs. One leg was treated by the 
closed method, the other by the open method and 
plating, with the result that the closed fractures 
were consolidated four weeks before the corre- 
sponding bones treated by the open method. This 
was the nearest approach in my own experience 
to the logical conditions and requirements neces- 
sary to form any accurate idea as to the relative 
value of the two methods of treatment. It is 
reasonable to suppose that the additional trauma 
—although made under the strictest of aseptic pre- 
cautions—of opening the tissues of one of these 
two limbs and the use of the steel plate therein 
was the direct cause of the difference in time of 
the consolidation of the bones of the two legs; 
in other words, that the trauma of operative pro- 


cedure and the application of a foreign body are 
two of the chief factors in the production of de- 
layed union. In the case cited, I could not sup- 
pose the delayed union due to muscular or fascial 
intervention, for I had taken deliberate pains to 
prevent this by securing an absolute anatomical 
reduction. And no one can doubt that anatomical 
reduction is one of the chief factors in quick re- 
pair and functional perfection. I am forced to 
believe, therefore, that the conservative treat- 
ment will, in many cases, yield results as good as, 
and often better than the radical method, and 
this in shorter time, in every case of approximate . 
anatomical reduction, in which it is possible to se- 
cure it. Even in cases of rapid union following 
operative procedure union would, I believe, be 
still more rapid in the same cases could the trau- 
ma of operations have been avoided. 

Delayed or non-union is a frequent complica- 
tion in fractures of the femur, humerus and tibia, 
especially those subjected to the open method of 
treatment, and more especially those in which 
foreign bodies, like steel plates, have been em- 
ployed, whether blood clot and tissue fragments 
—commonly termed the stimulus for osteo- 
genesis—have been removed or not. 

Let us observe then, in passing, that operative 
intervention alone, without the employment of a 
foreign body, may retard bony union. Indeed, 
delayed union or non-union following operative 
procedure is even more common in fractures of 
the femur than in those of the tibia, simply be- 
cause of the greater trauma necessary in the 
former—a larger bone, a deeper wound, a greater 
disturbance of tissues. If this be true, and it 
certainly appears so, then the greater amount of 
foreign matter employed in fixation, because of 
the greater traumatism necessary therefor, the 
greater the dangers—not only of infection and of 
pressure necrosis, but also of delayed union or 
non-union, and for this reason a wire is better 
than a steel plate, and to use neither, when it is 
possible to avoid them, is better than to use 
either. 

Mr. Lane holds that the steel plate hastens con- 
solidation. This has not been my experience. On 
the contrary, excellent fixation though the plate 
makes, in many cases, indeed, it actually retards 
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consolidation, in cases, too, in which the soft 
structures have healed by first intention and pre- 
sented not the slightest evidences of infection. 
Bony union of the femur, following ten weeks 


Fig. 1. Gunshot wound of skull, 38 caliber pistol ball; bullet 
lit in six fragments, one without the cranium, five scattered 
ithin the brain substance. (Probe placed against scalp to aid in 
localization.) 


after steel plating, will probably be as far ad- 
* vanced in six or seven weeks in the absence of 
any foreign body whatever. 


Fig. 2. ‘This shows all fragments, as seen in Fig. 1, removed— 
an exact verification of the +-ray finding in Fig. 1; uneventful re- 
covery of patient. 

We know, on the other hand, that non-union 
is not a rarity in the closed fracture treated as 


such and in good apposition, a fact due some- 


Fig. 3. Fracture of the surgical neck of the humerus, with 
marked displacement of fragments. 


times to too active ,;,motion, sometimes to mus- 
cular intervention. And, by way of contrast, 
we may observe that a slight motion permitted 


in the hitherto motionless patient, without union, 
will simulate consolidation. We know, further, 


Fig. 4. The same as Fig. 3 reduced and wired. 
that callus formation will progress in the pres- 
ence of a mild infection, not because of it, but 
in spite of it; while infection of a severe grade 


Fig. 5, _ Patient fell from wagon, striking arm on cobble stone, 
causing compound fracture of humeral shaft, with angular displace- 
ment through rotation of detached fragment, 


will check callus formation altogether. And we 
are all agreed that sepsis is the greatest of all 
factors of failure in bone surgery. 

The open method has. a legitimate field of its 
own, however, viz., that in which coaptation can 
not be secured and maintained without it. But 


Fig. 6. The same as Fig. 5 reduced and wired. 


I should like to join with those who protest 
against it as a procedure of routine. There are 
cases in which its propriety is unquestioned and 
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unquestionable; there are others in which equally 
good results are obtained by the closed method. 
We should observe further that the difficulties 
in the treatment of fractures increase, as a rule, 
as the age of the patient increases. The child’s 
case presents fewer difficulties than that of the 
young adult, and from the latter we may expect 


Fig. 7. Patient, female, sixty-five years old, fell down steps, 


causing fracture of the femoral neck. 


much less anxiety than from a like condition in 
the aged. 

The ideal treatment of fractures is that which 
effects, by the closed method and without recur- 
rence of displacement, an anatomical reduction. 
The second best procedure is that of the open 
method by which reduction is secured and main- 
tained without any foreign body whatever; the 


te 8. The same as Fig. 7 reduced and fixed. The screw, pre- 
ceded by the drill, passes obliquely entirely through the length of 
the bone from the subtrochanteric point 


of entrance into the 
femoral head. Excellent functional result. 


third, that which gives anatomical reduction 
which is maintained with the least amount of 
foreign material for fixation. This last, however, 
is a wide and legitimate field for operative treat- 
ment, the condition being one, as we have ob- 
served, in which coaptation can not possibly be 
secured and maintained without it, and it is this 


phase of the subject to which I would now invite 
attention: 
THE OPERATIVE TREATMENT OF FRACTURES. 
The operative treatment of fractures may prop- 
erly be considered under two headings: 1. Simple 
or closed fractures ; 2, those which are compound 


or open. As between Lane and Fritz Koenig, 
Fig. 9. <A transverse fracture of the patella, in which the frag- 


ments were widely separated. 


on the one hand, advising operation in every 
case of simple fracture with considerable dis- 
placement of fragments and difficulty in holding 
them in apposition, and von Eiselsberg and the 
Viennese clinic, on the other, advocating surgical 
intervention only in fracture of the patella, we 
may regard both as extremes, and select the 
middle course, taking all the cases and all the 


Fig. 10. : 
showing bony union. 


The same as Fig. 9, taken seven months afterward, 


circumstances, as they come, as being the wisest, 
the safest, and the best guides. In experienced 
hands, however, with hospital facilities and a 
perfect aseptic technique, I should not hesitate 
to recommend the open operation where the frag- 


‘ments are widely displaced and apposition with- 


out operation is impossible. Under such cir- 
cumstances the danger of infection is practically 
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nil, and that of anesthesia, in competent hands, 
unworthy of serious consideration. 

What are the indications for operation in a 
closed fracture? 1. If complete reduction is 
impossible. 2. If a fragment or the soft parts 
intervene. 3. If the condition is a spiral frac- 
ture with much separation of the fragments. 4. 


If apposition cannot otherwise be maintained. 5. 


Fig. 11. Gunshot fracture of fibula, four inches of bone de- 
Stroyed, tibial and peroneal arteries severed; operation at first 
refused; gangrene, followed by supracandyloid amputation. 
Multiple fractures, not too much comminuted. 6. 
Cases of rotation of the fragments. 7. Evidence 
of involvement of bloodvessels and nerves. 8. 
Marked deformity. Many of the most conserva- 
tive men operate without hesitation upon the 
patella, the olecranon, and the oscalcis. 

In articular fractures, those just above the 


Fig. 12. The same case as Fig. 11, showing molded stump and 
grafted patella in position, fixed by screws buried beneath fibro- 
periosteum and penetrating only dense bone. Patient can now 
(three months after operation) stand the weight of his body upon 
the firmly united graft without the slightest pain. 
joint, those just below the joint, those into the 
joint, and in cases of epiphyseal separation— 
whether or not to operate is a nice question. Let 
us take the elbow joint for example. Any great 
displacement of fragments here is very apt to 
result in functional impairment if not in anky- 
losis. The problem in such cases is very difficult, 


perhaps the most difficult with which we have 


to deal. The operation should not be undertaken 
except by those of considerable experience, and 
then only in the presence of an absolute asepsis. 
Under these favorable conditions, however, with 
ankylosis threatening, it is unquestionably best 
to cut down upon, replace and, preferably, suture 
the fragments. 

What are the advantages of the open method? 


Fig, 13. A closed fracture of both bones of the leg, caused by 
the patient getting caught under a falling embankment, and found 
impossible d satisfactory reduction. Treated as a closed fracture 
because of muscle intervention. 


1. Better union; 2. Relief from pressure on nerves 
and bloodvessels ; 3. Anatomically accurate appo- 
sition secured and maintained; 4. All interven- 
tions, whether bone, muscle, or periosteum re- 
moved and non-union therefrom prevented; 5. In 
articular fractures, whether the supraarticular, 


Fig. 14. The same case as Fig. 13, cut down upon and reduced. 
Note the exact coaptation of the fragments and plaster-of-Paris 
cast. This is an instance of the second best procedure—that of the 
open method by which reduction is secured and maintained without 
any foreign body whatever. ; 
infraarticular, circumarticular, or epiphyseal sep- 
aration—there is vastly less danger of ankylosis. 

After a fracture, when should we operate? It 
has been maintained that the best time is at the 
end of a week or ten days, the reason given being 
that then callus formation is most active, that 
blood clots and tissue shreds have begun to be 


absorbed. I believe in the earliest operation, if 
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operation is indicated at all. I believe further 
in washing out blood clots and tissue shreds and 
bringing the soft structures into the closest ap- 
proximation to the bone, for elimination of dead 
spaces and for splint effect, rather than the re- 
verse, and rather than imposing upon the system 
this unnecessary task of absorption, to say noth- 
ing of infection. 


Fig. 15. A compound multiple fracture and dislocation at the 
elbow joint. Patient, a railroad employee, was struck on the elbow 
by a shifting engine. 


How shall we treat compound fractures? It 
is most difficult to believe that it has been less 
than half a century since the surgeon had to 
choose between immediate amputations or death 
from infection; most difficult to realize that the 
mortality in such cases has fallen from forty and 
fifty per cent. to nine per cent., and even this is 
yearly growing less. Can the profession ever 
fittingly record its indebtedness to the immortals 
—Pasteur and Lister? 

If the bone is extensively comminuted and irre- 
parable damage to the main structures—vessels, 


bs 16, The same as Fig. 15. Note the wiring of the commi- 
muted olecranon process and fracture of the ulna shaft. Put up in 
acute flexion. Passive motion and massage were begun on the 
14th day; functional result excellent. 


nerves and muscles—exists, primary amputation 
is indicated and should be immediate if the pa- 
tient’s condition justifies it ; if not, then we should 
ligate the main vessels, thoroughly cleanse the 
wound, apply an aseptic dressing, and await re- 
action. 

If amputation is not indicated, it is well to 
observe the following precautions: 1. Thorough 


disinfection of the wound surfaces, cutting away 
contaminated skin edges; 2. If suspicious of in- 
fection, irrigate with 1-1,000 bichloride of mercury 
solution, or with 70% alcohol or paint with tinc- 
ture of iodine; 3. The fragments which project 


Fig. 17. A spiral fracture of both bones of the leg, with very 
great displacement of fragments. Patient’s ankle was caught in a 
revolving belt. 


through the wound should be reduced; if neces- 
sary, resected; 4. If much displacement, suture 
the fragments ; 5. Otherwise treat the open as you 
would the closed fracture. : 
Next, the wound itself should be cleansed of 
all freed particles of bone, dirt and blood clot. If 
it has been exposed to the dirt of the streets, 
hence to tetanus, it should be thoroughly irri- 
gated and a prophylactic injection of antitetanic 
serum should be immediately administered. If 


Fig. 18. The same as Fig. 17 after wiring. 


the wound is very large, after freshening the skin 
edges, they should be sutured and always drained. 
If small, we may dispense with sutures and leave 
the wound open for drainage. 

Trendelenburg closes the wound completely 
after disinfection. This method is certainly to 
be condemned as a routine measure. Aseptic, oc- 
clusive, gauze and cotton complete the dressing. 
Extension, immobilization, the use of splints and 
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casts are similar to their application in a closed 
fracture. For immobilization the moulded plaster 
splint is excellent, or the circular plaster cast 
may be applied, split through the centre while 
yet soft, and a gauze bandage placed over this 
to prevent swelling on the one hand and pressure 
necrosis on the other. 

If gas bacillus or gangrene is present, high am- 


Fig. 19. Fracture of both bones of the leg; fixation of the tibia 
with the Lane plate. This plate weighed 410% grains, while the 
tinned-steeled-annealed wire used in Fig. 17 weighed but 8% grains 
—actual apothecary weight. 


putation is the rule. If infection is apparent and 
it does not yield to the simpler methods, the 
wound should be freely opened and drained; or 
incision and counterincision made, followed by 
continuous irrigation with antiseptic solutions, 
such as bichloride of mercury, acetate of alum- 
inum, 3%4 per cent. tincture of iodine, 1-5,000 


Fig. 20. A classic Pott’s fracture with marked backward dis- 
placement. 


silver nitrate; seventy per cent. alcohol; or the 
infected member may be treated locally with heat, 
220° F., after the method of Clinton, of Buffalo. 
Gunshot fractures are treated like any other 
compound fractures. The surrounding skin should 
be immediately and thoroughly disinfected. Be- 
yond this, in most cases, the: more conservative 
the treatment, the better the results. If there 


are evidences of hopeless shattering of bones and 
soft parts, vessels and nerves, amputation is in- 
dicated. Otherwise the wound should be regard- 
ed as clean until evidences of infection appear. 
Considerable comminution may yet result in a 
good limb. Many of our present day bullets are 
aseptic. Their removal, where much dissection is 
necessary, is contraindicated, except in the pres- 


Fig. 21. The same as Fig. 20 reduced and placed in plaster-of- 
Paris cast. 


ence of infection or when they act as foreign 
bodies or when the +-ray finding shows that they 
admit of easy removal. A prophylactic injection 
of antitetanic serum is always timely in gunshot 
wounds, and if the lungs have been punctured, 
pneumonia is to be feared, hence vaccine therapy 
is indicated. 

What are the best methods of fixation? Here 
opinions differ widely. Reposition is insufficient 
in many cases. To maintain accurate apposition 
mechanical fixation is neccessary. The ideal ‘su- 
ture is one that is strong enough to hold until 


Fig. 22. Author’s grooved bone drill. The darker shadow rep- 
resents the groove. Attached to the flexible shaft of a motor, with 
cord and fitting for the electric lamp socket, this instrument drills 
a_ hole in a few seconds after exact coaptation of the fragments. 
The wire is then passed through the groove in the drill and the 
drill withdrawn, leaving the wire for fixation of the fragments and 
maintaining them in the exact coaptation of reduction. The frag- 
ments cannot slip after reduction, for the drill holds them immov- 
ably until the wire makes them fast. The operation by the old 
solid drill, by hand method—uncertain, tedious, slow—is thus ren- 
dered certain, simple, and only a matter of a few seconds. 


union has taken place and then to admit of its 
own absorption. Unfortunately we have nothing 
as yet that can with safety be relied on for this 
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purpose. The nearest approach to it is the sixty 


day chromic catgut or kangaroo tendon. The - 


non-absorbable sutures most used are of silver, 
iron, or bronze aluminum wire. In addition may 
be mentioned screws, nails, clamps, clips, ivory 
pegs, etc. In cases of little tension, as in epiphy- 
seal ‘separations at the elbow, the epicondyles of 
the humerus, fractures of the clavicle, olecranon, 
patella, tuberosity of the oscalcis, the absorbable 
sutures may be risked. 

When there is tension, the best suture is of 
wire, either a single heavy or a double fine thread. 
Silver is objectionable because it readily breaks 
with the twisting of the knot. Bronze aluminum 
or iron wire has greater tensile strength. For five 
years past I have been using a tinned-steeled- 
annealed wire, which is the strongest and best 
of them all. 

The method of application of the wire is very 
important. We may drill openings through the 
medulla and entire diameter of the bone and, after 
approximating, twist the suture. We may dis- 
pense with the drill and surround the entire cir- 
cumference of the bone once or several times 
with the suture and thus hold the fragments to- 
gether. Necrosis here is an exaggerated fear. 
We may pass the suture through the periosteum 
only, as in the patella or olecranon. We may 
pass through the cortex and into the medullary 
cavity of each fragment and on one or both 
sides as desired. Or we may pass partially 
through the cortex, between the periosteum and 
medullary cavity, without entering the canal at 
all. This is perhaps the best method for long 
bones, for oblique and spiral fractures, and al- 
together the best method for every bone to which 
it may be applicable. Lane recommends steel 
plates and screws. Parkhill recommends a clamp. 
To all such devices the objection has been very 
properly raised that they are bulky, heavy, cum- 
bersome, of unnecessary size and weight, which 
increase the dangers of all foreign bodies with 
an added danger of pressure necrosis and infec- 
tion. 

The use of plates and clamps is growing less 
and less every year. The weights of the small- 
est and lightest Lane plate and that of the small- 
est wire necessary to hold the same fragments 
in correct apposition are thirty-four and a half 
grains as compared to one and three-eighths 
grains; and the weights of the largest Lane plate 
and of the largest tinned-steeled-annealed wire 
to accomplish the same purpose, are 591.5 grains 
as compared to fourteen and a quarter grains— 
actual apothecary weight. 


CONCLUSIONS. 

The closed method is the method of choice 
when even an approximately anatomical coapta- 
tion can be secured. On the other hand, opera- 
tion is indicated in the closed fracture of wide 
displacement and when correct apposition is 
otherwise impossible, provided hospital facilities 
can be obtained. 

Operation is indicated in articular fractures 
when ankylosis threatens, and the best results 
are obtained after exact coaptation and suturing 
of the fragments. Massage, followed by early 
passive motion, gradually made active, should be 
the practice. 

When operation is indicated at all, the earliest 
operation is the best. 

The operative treatment for open fractures is 
that which most nearly reduces them to the type 
of the closed fracture, except as to drainage. 

Gunshot fractures should be treated like frac- 
tures of the open. type in contact with street 
dust. That is to say, in addition to the usual 
treatment we should administer, as a wise pre- 
cautionary measure, antitetanic serum. . 

In all cases the most exact coaptation and re- 
tention of the fragments gives the most gratify- 
ing results. 

The ideal suture is one strong enough to hold 
until union begins and then admits of its own 
absorption. The nearest approach to this is the 
sixty-day chromicized catgut, which is unsafe 
and unsatisfactory in the presence of tension. 
The most trustworthy metal suture is the tinned- 
steeled-annealed wire. Wiring is the best meth- 
od of fixation in the great majority of cases. 

Because of the dangers of an osteomyelitis the 
medullary canal should not be invaded if it is 
pessible to avoid it. 

The illustrations represent some of the most 
common as well as some of the most interesting 
fractures which the writer has had to treat. For 
radiographing these cases the author is indebted 
to Dr. Thomas A. Groover. 

THE FARRAGUT. 


The important considerations in the treatment 
of fractures are, at first, relief of pain and reduc- 
tion of swelling, and, subsequently, preservation 
of function of the muscles, the nerves and the 
neighboring joints. Hence the value of early 
and frequent massage and passive motion, (and 
in suitable cases, of active motion) and the neces- 
sity for avoiding splints that unduly compress the 
muscles or deprive them of activity. 
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DEDUCTIONS FROM OUR EXPERIENCE 
AT THE HOSPITAL OF THE GOOD 
SHEPHERD IN THE OPEN 
TREAMENT OF FRACTURES. 

E. S. Van Duyn, M.D., 

Syracuse, N. Y. 

Surgeon to the Hospital of the Good Shepherd; 
Professor Clinical Surgery, Syracuse 


Medical College. 


The experience obtained on the service at our 
hospital in the open treatment of simple frac- 
tures covers a period of twelve years. We feel 
that this experience, though not large, has been 
sufficient to justify us in definite conclusions. 

Our work, to its present extent, agrees with 


the findings and injunctions of both the English’ 


and American Committees appointed by their 
respective Surgical Associations to formulate 
rules to govern the use of the open method 
treatment in simple fractures. I should like here 
to call attention to the essential difference in 
the reports of these two committees. The rules 
of the English Committee require the surgeon to 
be experienced and to have suitable facilities for 
aseptic technic. They disallow the use of the 
open treatment where reduction can be made 
without incision. They point to more satistac- 
tory results when undertaken immediately after 
accident; regard it as commonly unnecessary in 
childhood because the deformities of early life, 
resulting from imperfect reduction of fracture, 
largely disappear with increasing age; and be- 
cause of its frequent failures, warn against its 
use in the treatment of old. ununited fractures. 

The American Committee, on the other hand, 
in their preliminary report at Washington, be- 
fore the American Surgical Society in May, 1913, 
in the first place classified those employing the 
method of the open treatment in three groups, 
and then formulated rules appropriate to each 
of these three classes. 

Operators are classified by this Committee as 
follows: 1. Those inexperienced in the technic 
and special requirements of open operation; 2. 
Experienced surgeons, but with poor or only av- 
erage hospital facilities at their command; 3. 
Competent surgeons, who have at their com- 
mand excellent hospital and operating-room fa- 


cilities, and also have assistants carefully and 


thoroughly trained in all the details of aseptic 
procedures. It was only to the last of these 
groups that the Committee gave sanction for the 
frequent and free use of the open method. The 


first class were barred absolutely, and the second 


_ also, except when some peculiarly urgent neces- 


sity for the method should exist. 

Herein is recognized and emphasized the key- 
note to the success of these operations: perfect 
aseptic technic. Success comes only through the 
association of the experienced surgeon, a prop- 
erly equipped and conducted operating-room, and 
trained assistants. The markedly great value 


of thoroughly trained assistants is nowhere more 
apparent than when the surgeon undertakes pro- 
cedures that depend for their success on abso- 
lute asepsis. In unusual or new procedures that 
the surgeon may undertake, however dexterous 
he may be in his own performance, he cannot 
completely control the untrained assistant whose 
enthusiasm represents his curiosity rather than 
his eagerness to contribute to success. 

The evils that come from inexperienced and 
inadequately trained assistants are in constant 
evidence in every hospital where internes re- 
cently graduated from college and frequently 
changing, assume the role of surgical assistants. 
In operations such as this under consideration 
where asepsis is absolutely essential, the assist- 
ants should be selected because of their adapta. 
bility, previous training and intelligent apprehen- 
sion of their duties. We have found for such 
operations success better assured by the use of 
only one assistant properly trained even if some 
time is lost and the operative procedure rendered 
a little more difficult, than of more, some of 
whom are known to be lacking in the prerequisite 
experience and ability. 

I emphasize this particularly because in a re- 
cent book on the principles of surgery just re- 
ceived for review, in referring to open methods 
of treatment of fractures it says: “It is the 
method of choice in fractures of the larger bone 
and can be done easily and safely by any one ac- 
quainted with his anatomy and with aseptic meth- 
ods.” I have used italics in the above quotation 
to call attention to a statement which is to be 
deplored. 

At first the open method of treating fractures 
was employed almost solely for the purpose of 
holding in apposition the fragments that could 
not be kept in place by the use of splints and 
extensions. For this purpose foreign material 
such as silver wire was employed, then Lane’s 
plates came into use. Here was a great advance. 
Through the experience and knowledge gained 
in these operations we gradually came to an 
appreciation of the true causes of our inability 
by the older method to properly reduce fractures 
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and to keep the fragments in good apposition. 
Instead of muscle pull and muscle contractions 
being the primary faults, they are secondary 
complications and cause the deformity because 
of the imperfect position of the fragments. By 
open incision we found the failure to accomplish 
reduction was most always due to the interpo- 
sition of extraneous tissues, as fascia and muscle, 
and the inability to apply splints and extension 
so as to prevent overriding and deformity was 


due to the failure to first properly reduce the 
fracture. By the removal of the hindrances to 
apposition, reduction of fragments and their per- 
manent retention in place became possible. It 
was the imperfect reduction and not the muscle 
contraction that was responsible for the failure 
of outside splints and extension. Suturing of the 
periosteum and surrounding tissues is often 
sufficient to insure against redisplacement; or, if 
the plane of fracture is unfortunate, kangaroo 
tendons wound around the fragments or passed 
through drill holes may assure the fixation. From 
this we have come to the conclusion that each 
case submitted to operation should still be care- 
fully considered after complete reduction through 
incision before resorting to the use of a plate 
or bone implantation as well. We believe that 
in many cases after the fragments have been 
successfully put into apposition through open 
incision, outside splints and other simple means 
will suffice to hold them in place. Relieved of 
the necessity of introducing a non-absorbable 
foreign body, we eliminate the most dangerous 
element in these procedures. So many and great 
are the objections to the use of plates that we 
have given them up entirely. In our experience 
the necessity of subsequent removal of plates for 
all causes has been in 75% of the cases, and this 
per cent. in the old cases grows as time goes on. 

The use of plates instead of wire was intro- 
duced in fracture treatment to secure absolute 
immobility of the fragments. In spite of the 
advantages gained in the ambulatory treatment 
of fractures apparently through the stimulation 
to greater bony growth at the point from the 
irritation caused by the slight motion induced, 
absolute immobility is of real advantage. It is 
the early functional use of the limb as a whole, 
and not irritation by movement, that is of im- 
portance. The use of plates, especially metal 
plates, necessitates more delay in returning to 
the normal use of a part because of the danger 
of the bending of the plate and the possibility 
of the strain loosening the screws. When these 
accidents occur removal of the plate becomes 


necessary. Good early bone union is therefore 
delayed of necessity through the prolonged re- 
Straint when plates are used and this is some- 
times the real cause of non-union. I cannot 
escape the conclusion that’ bone atrophy, as 
shown by the x-ray following fracture, like the 
atrophy of muscles, is due to disuse of a-limb, 
and to this in turn is due in large measure poor 
and delayed bony union. We have come to em- 
ploy very early, as soon as the active signs of 


inflammation have subsided, passive motion and 
moderate pressure in the bearing strain line, and 
we begin active motion correspondingly early. 
It is hard to say just when, as each case is a 
law to itself, but active use is usually permitted 
from the twelfth to the twenty-fourth day. If 
the radiograph and manual examination do not 
show satisfactory progress in healing, thyroid 
extract is prescribed. We are convinced of the 
usefulness of this remedy to stimulate the for- 
mation of callus. The injection of iodine at the 
seat of fracture is also to be recommended. Bier’s 
injection of the patient’s blood between the bone 
ends, though new to us, seems scientifically 
proper. His good results from this method of 
treatment coincides with our theory of the ex- 
planation of why open operations undertaken im- 
mediately or very soon after the injury are more 
successful than are those done some time after 
the time of injury. A blood clot between the 
fractured ends is essential to proper bony union. 
In the operation it is the practice to carefully 
remove all old blood clots and unless the break 
is recent or the end freshened by recutting, there 
will not be formed a new blood clot from hem- 
orrhage. 

Our theory respecting the part played by the 
blood clot may be expressed as follows: special- 
ized tissue structures other than connective tis- 
sue require a definite space or channel for their 
growth. For example, regeneration of nerve oc- 
curs only when the divided nerve ends have been 
brought in apposition, or, if too far separated, 
the tract between them is kept open by a tube 
or if not by an actual tube by some material 
that is absorbable which by the proliferation 
of the surrounding and ensheathing connective 
tissue accomplishes the same end. A blood clot 
acts in this same way by organizing and then 
allowing any specialized adjacent tissue to re- 
place it or proliferate itself into it. On the other 
hand, connective tissue formation derived from 
any tissue other than the bone, that is to say, 
growing in between the ends of the bone from 
the surrounding tissue will remain simple con- 
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nective tissue or organized to its specialization, 
but will not become osseous. The periosteum 
of the bones themselves seems to act in this 
capacity as a sheath for proper bony growth 
within, rather than to be actually engaged in 
the formation of osseous tissue. 

Through the routine and early x-ray exam- 
ination after each attempt to reduce a fracture 
by manipulation, we have frequently observed 
where complete reduction has not been obtained 
that greater deformity and greater displacement 
was the result. This is due to the fact that dis- 
placed fragments are retracted by muscular con- 
traction until they become fixed in the adjacent 
soft tissues. Each time that manipulation is 
performed the pocket in these tissues is torn 
and loosened, and if the end or ends are not 
properly apposed, mechanical restraint will not 
be successful and they will slip back into the 
enlarged pocket. This results in greater dis- 
placement. This offers a good reason for the 
open operation. If for any reason operation is 
not admissible in a given case, manipulation for 
reduction should be very carefully considered 
and -the patient should be made aware that if 
unsuccessful greater deformity will probably be 
the result. On the other hand, if open operation 
is permissible and complete reduction is not ob- 
tained by manipulation as shown by physical and 
-ray examination, 24 to 48 hours later, open 
operation is urgently indicated. 

ConcLusion. We hold that the open treatment 
of fractures is more scientific and gives more 
satisfactory results than the older method in 
those cases where complete reduction cannot be 
immediately accomplished and maintained; that 
the dangers of open treatment lie only in faulty 
technic; that excepting where it is necessary to 
bridge in a gap, foreign material other than su- 
tures should not be introduced; that when such 
foreign material is necessary bone from the pa- 
tient himself is best; that all cases should be 
examined at regular intervals with the x-ray to 
determine the amount and extent of callus for- 
mation, and when failure in such formation is 
manifest in spite of early manipulation, strain 
pressure and massage, known therapeutical and 
mechanical means to induce local hyperemia and 
promote bony deposits should be employed. 


Fractures of the metatarsal bones may be pro- 
duced by slight injuries. Thus, the base of the 
fifth metatarsal may be fractured by a twist of 
the foot while walking or dancing. 


CONSERVATION IN THE TREATMENT OF 
FRACTURES. 


W. L. Estes, A.M., M.D., F.A.C.S., 
Director of St. Luke’s Hospital, 


SoutH BETHLEHEM, Pa. 

Conservation in the treatment of fractures must 
take into consideration not only how best to restore 
the continuity of the bone involved but also how to 
do it with as little suffering and inconvenience of 
the patient as possible, and with the shortest possible 
period of disability, and with the best final result. 

Therefore in beginning the treatment of every 
fracture the surgeon should consider, 

Ist. What is the best treatment for this particu- 
lar bone, considered as regards (a) the 
individuality and physical condition of the 
patient, (b) the environment of the pati- 
ent, (c) the actual fracture itself. 

2nd. What method of treatment will give the 
patient the least suffering and discomfort 
after reduction and fixation. 

3rd. Which will be the method most likely to 
result in the shortest disability of the pa- 
tient and give him afterwards the best final 
functional result. 

First, What is the best treatment for this particu- 

lar fracture considered as regards: 
(a) The individuality and physical condi- 
tion of the patient. 
(b) The environment of the patient. 
(c) The nature, location and condition of 
the fracture itself. 

(a) Before everything else I have advisedly 
placed the consideration of the patient himself. That 
is to say, the determination, if possible, not only of 
the actual physical condition of the individual as 
regards his general health and his reaction to the 
trauma, the amount and degree of local injury, 
but also his temperamental peculiarities and habits. 

It would obviously be highly improper to treat 
a very old or a very young patient as one would a 
young adult; or a very weak and organically dis- 
eased person, as one would a strong, healthy indi- 
vidual 

The first thing to do, therefore, in beginning the 
treatment is to make a careful general physical 
examination of the patient. Note all organic lesions 
and evidences of improper or delayed development, 
or marked signs of senility. | 

Old people, whether senile from the degeneration 
of very many years or the effect of some dyscrasia, 
notoriously are intolerant of confinement to bed and 
all that it means. 

Conservation requires therefore that this class of 
patients shall be treated by some method which will 
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free them from the bed very soon, immediately it 
possible. 

Again, old people as a rule do not endure severe 
operative procedures and all that may follow severe 
operations. Open methods are not the methods of 
selection for the treatment of fractures in this class 
of patients. 

One is almost of a necessity brought to the selec- 
tion of some fixed dressings which may enable the 
patient to be taken out of bed, and which will so 
control the affected limb while he is out of bed 
that no great or persistent suffering will result. 

The bones of very old persons unite very slowly; 
if at all, their soft tissues are rigid, even fibrous 
tissue is very slow to develop between the ends of 
the fragments. The fractured ends become en- 
cysted in a cavity formed by the deep muscles, 
fascia and extravasated blood clot—in many in- 
stances, without any attempt at union or callus; 
rather, atrophy takes place. The result is very 
considerable mobility of the fragments, and until 
the cyst cavity is formed laceration of the muscles 
and fascia takes place whenever motion occurs. 
Result; pain, restlessness, lack of sleep, rapid loss 
of flesh and strength. Immediate fixation is there- 
fore necessary but it should be by light molded 
splints. 

These cases cannot endure irritating pressure nor 
do they tolerate very heavy apparatus. Well-fitting 
molded splints of leather reinforced by light 
(aluminum) metallic strips or bars, I have found 
best in these cases. 

Young children always do best with fixed molded 
splints. Plaster of Paris makes the ideal dressing 
for them. 

The disposition of the patient should also influ- 
ence the choice of method of treatment and the 
selection of splints. Nervous, very irritable people 
do not tolerate long periods of extension by the 
ordinary methods of traction usually employed, nor 
do they endure confinement to bed as well as calm 
and phlegmatic individuals do. 

Especially must one take into consideration the 
systematic effect of the trauma in selecting and ap- 
plying methods of treatment. A fracture of one of 
the chief long bones sometimes produces very severe 
shock. The injury is always exceedingly painful. 
The “noci association” of Crile intensifies and some- 
times prolongs this shock for many hours. There- 
fore to set about prolonged efforts at reduction of 
the fracture or the application of apparatus which 
itself will be painful, during this period, would be 
very bad for the patient and extremely bad judg- 
ment on the part of the surgeon. 

The extremity should, with the utmost gentleness, 


simply be fixed in the position of deformity by some 
temporary splint or dressing. (for the lower extrem- 
ity an old fashioned fracture box, or sand bags 
serve best) until full reaction takes place, then the 
formal reduction may be made and the permanent 
dressing applied. 

This injunction in regard to these conditions of 
extreme weakness and suffering from the fracture 
seems so elementary and trite that 1 would not think 
it necessary to emphasize it but for the fact that I 
have very frequently seen physicians forget or 
neglect to observe it. Not only do “green internes” 
in hospitals forget it, but physicians of experience 
who ought to know better neglect it. 

In an investigation of 788 cases of fracture of the 
shaft of the femur, I found that of the 27 deaths 
reported, 5, or over 22% of all the deaths, oc- 
curred from shock and exhaustion. 

Illnesses of whatever kinds, dyscrasias and spe- 
cific infections must of course receive consideration 
and will markedly modify the treatment. 

(b) Environment. 

The surroundings, housing and etc., must have 
very great influence in the selection of treatment for 
fractures. These markedly influence the result of 
treatment too. 

One should hesitate to criticise the result in any 
given case of fracture until he knows the surround- 
ings and conditions with which the attending 
physician had to work. 

Very different methods must be employed in 
treating a fracture of the femur, say in a remote 
country house, having only the old-fashioned broad 
beds and usual furnishings and means of a house of 
a small farmer, from those employed in a first- 
class hospital or in the modern home of a rich city 
dweller. 

Notwithstanding the exaggerations and positive 
errors of skiagrams taken by ignorant or unskilful 
persons, it is nevertheless a fact that a skiagram 
properly taken by a competent operator serves as 
the best guide to determine the relative positions of 
the fragments in cases of fractures, and is the best 
record of proper or improper adjustment of the 
fracture. Therefore a physician who is obliged to 
treat a fracture without the advantage of an +-ray 
machine should have his results judged by a differ- 
ent standard than those of a surgeon who has the 
advantage of a well equipped +-ray laboratory. 
This fact it seems to me ought to be brought out 
very prominently in medico-legal investigations and 
in suits for malpractice. 

(c) The nature, location and condition of the 
fracture itself. 

A thorough examination of a fracture should 
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be made only when the surgeon is prepared to apply 
the necessary fixation apparatus after reducing the 
fracture. 

To obtain a proper idea of the position of the 
fracture, the nature of the fracture, and the dis- 
placements of the fragments requires manipulations 
which cause very sharp pains.and it is an exhaust- 
ing process for a nervous and very sensitive person. 
Unless it be necessary in a consultation or for some 
other well defined purpose which concerns the well- 
‘being of the patient it is not necessary in the pre- 
liminary examination for the purpose of giving first 
aid and applying temporary dressings to make the 
patient endure the agony of a thorough examination 
for the purpose of making an accurate determina- 
tion of the nature and position of the fracture. 
This is all the more to-be avoided if the patient is 
to be transported some distance. 

The injured limb should be fixed im the position 
of displacement, after ascertaining that the ends of 
the fragments are not-so located that they will be 
apt to injure the skin or large bloodvessels or nerves. 
The patient should be carried to the place where he 
will receive permanent treatment ; then a careful ex- 
amination should be made but with the utmost gen- 
tleness and care. Rough and inconsiderate handling 
always exaggerates the pain and the apprehension 
of the patient, this in turn provokes spasm of the 
muscles of the injured member and renders exam- 
ination and reduction much more difficult. Having 
determined the fracture and displacement, imme- 
diately the proper splints and fixation apparatus 
should be prepared. These splints, etc., should be 
selected for each individual case and should be 
adapted to the case in hand in every instance. That 
is to say, a case of fracture of the middle of the 
shaft of the femur, for instance, should not have 
applied to it doctor A. B. or C.’s splint for mid- 
thigh fractures, or the latest recommendation for 
extension apparatus for fractures of the middle of 
the femur simply because these have been recom- 
mended as most efficient in such cases by their dis- 
tinguished and experienced advocates. 

Every case of fracture differs as much from 
every other case of fracture of similar location as 
do cases of pneumonia which involve similar areas 
of the lung in different individuals. 

In short, the fixation apparatus must be adapted 
to the individual case, and not the individual case to 
the apparatus. 

I have the greatest difficulty in making my in- 
ternes and assistants grasp the full importance of 
this maxim. Hence, I emphasize it on all occasions 
and opportunities, as I believe physicians generally 


may also not be thoroughly impressed with the vital 
importance of it. oe 

_ It is of the greatest importance, therefore, that 
an accurate determination or diagnosis be made of 
the direction of the fracture, as regards the axis of 
the bone, viz., whether transverse, oblique, longi- 
tudinal or spiral; the displacement of the fragments 
and their relative positions as regards the longi- 
tudinal and transverse axis of the limb, and whether 
the fracture is simple, comminuted, multiple or 
complicated, and whether the fracture is complete, 
green stick or impacted. It goes without. saying 
that it is most important also at once to diagnose a 
compound fracture. While this usually is easy, in 
a few cases it will be very difficult to determine. 
Sometimes small lacerated wounds of the skin and 
fascia seem not to involve the soft tissues to the 
bone when actually by devious routes they do. 
When in doubt treat such cases as compound frac- 
tures. 

To determine all these points, manipulation and 
palpation for an experienced surgeon may suffice for 
a fair degree of accuracy, but for the family prac- 
titioner and the occasional handler of fractures it 
will be far better to have a skiagram made by a re- 
liable Roentgenologist. Indeed I think no surgeon 
now-a-days ought to treat a fracture of an impor- 
tant long bone without the benefit of a skiagram. 

Careful measurements should be made, though it 
is well known that extremities, especially the lower 
extremity, vary very considerably in length and de- 
velopment in their normal condition. Careful in- 
spection of the feilow-member should also never be 
neglected, if it has not been injured, to determine 
the proper contour and direction of the limb and 
in order accurately to gauge the distortion.of the 
fractured extremity. 

In many instances it will be necessary to employ 
general anesthesia to make a thorough diagnosis. 
As this will be necessary in most cases in crder to 
“set” the fracture a surgeon should always be pre- 
pared to use ether when called to care for a frac- 
ture. 

Having accurately diagnosed the nature all con- 
dition of the fracture and having everything ready 
for the reduction the surgeon must decide what, 
under the circumstances, will be the best treatment 
for the individual case. This sometimes will be 
comparatively easy; at other times it will be ex- 
tremely difficult. 

I have been obliged to try in some cases several 
methods before I found the treatment and apparatus 
which seemed to fit the conditions of these cases. 

General anesthesia, unless there be some contra- 
indication, should be employed in reducing nearly 
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all the major fractures. Indeed, in very few cases 
is it possible to reduce the fracture without the 
relaxation and freedom from pain which narcosis 
procures. 

Transverse fractures of the long bones, when 
accurately reduced, may confidently be placed in a 
rigid molded splint. Plaster of Paris I have 
found quickest and best for making these splints. 

Fractures having a short obliquity with deep 
notches or “shoulders,” also may be treated by 
plaster of Paris splints when accurately reduced. 

Very oblique fractures with comparatively 
smooth bevelling along their fractured surfaces re- 
quire, as a rule, continuous extension with lateral 
coaptation devises, at least for a time. 

Fractures about the joints require special posi- 
tions of the distal fragment in order to meet the 
usual tilting of the proximal ends. It is impossible 
to state just what position this may require. Each 
case, as I said before, varies from all others. 
Anatomical laws do not apply in many cases of 
fracture. Varying degrees of injury to the adjacent 
and attached muscles will entirely prevent, in some 
cases, the normal traction of the muscles, and the 
spasm of the muscles which is provoked by the irri- 
tation of the fragments will in other cases make 
distortions quite contrary to the anatomical rule for 
the cases. 

It is therefore a matter of paramount importance 
to know the relative position of the fragments in 
every case. Knowing this the proper position may 
be determined for the individual case. 

It may be noted that the statement was made 
if accurate adjustment of the fragments can be made 
in certain fractures they may be held by fixed 
rigid plaster of Paris dressing, properly applied. 
As a matter of fact, accurate adjustment of the 
fragments is practically never obtained by the old 
conservative methods. This is not hard to under- 
stand and to forgive after one has in many instances 
seen, by the open method, the fragments entangled 
in the fascia and muscles, and noted how tremen- 
dously difficult it is to unite them even while seeing 
and handling them by direct traction and leverage 
of powerful instruments through the open wound. 

Then, too, no outside splint or traction device is 
absolutely reliable. I am convinced, after studying 
a large number of skiagrams of my own and other 
surgeons’ cases, that reposition of fragments by 
the accepted methods of traction, viz., Buck’s ex- 
tension and all its variations, Bardenheuer’s method 
(Steinmann’s traction hooks have not been used 
long enough yet to report accurately on them), and 
the assistance of coaptation splints and devices is 
very rarely accurate. 


Properly fitting plaster of Paris splints will hold 
the fragments and the limb, if reduction has been 
made and maintained during the application of the 
splint. Unfortunately this, also, is very rarely ob- 
tained. 

One is brought, therefore, face to face with the 
alternative of inaccurate adjustments of the frag- 
ments and doubtful maintenance of reposition with 
such results as were formerly obtained, or the em- 
ployment of the open operation for the adjustment 
and direct fixation of the fragments, with the risk 
of infection, etc. Which shall it be? 

Lane and his immediate followers and the report - 
of the Committee on Fractures of the British Medi- 
cal Association (1912 meeting) have given a tre- 
mondous boost to the open method treatment of 
fractures of the long bones. 

The Committee of the British Medical Associa- 
tion based its report upon an analysis of 2,940 cases. 
The operated cases analyzed were only 208. It 
hardly seems fair to deduce fast conclusions as re- 
gards the relative advantages of the two methods 
from such a disproportionate number of cases. 
Again, it must be taken into consideration that the 
operated cases were taken from the clinics of the 
best equipped and skilled surgeons whereas the non- 
operative cases were gathered from a much larger 
and probably more representative list of practition- 
ers. 

Summarized, condensed and the order changed 
the most important conclusions were as follows :— 

Ist. Although the functional result may be good 
with an indifferent anatomical result, the most cer- 
tain way of obtaining a good functional result is to 
secure a good anatomical result. 

(See Ist. paragraph, p. 23 of the report.) 

2nd. In nearly all age groups operative cases 
show a higher percentage of good results than non- 
operative cases. (lst paragraph, p. 23.) 

3rd. No method, non-operative or operative, 
which does not promise a good anatomical result 
should be accepted as the method of choice. 

Of operative methods those which secure accurate 
reposition and fixity of the fragments give better 
results than methods which do not obtain these. 

4th. To secure the best results operative treatment 
should be resorted to as soon after the accident as 
practicable. 

5th. The mortality directly due to operative treat- 
ment of simple fractures of the long bones is found 
so small that it can not be urged as a sufficient rea- 
son against operative treatment. (See table X, 
p. 23.) 

6th. It is necessary to insist that the operative 
treatment of fractures requires special skill and ex- 
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perience and such facilities and surroundings as 
will insure asepsis. 

7th. (This sums up the whole conclusion and 
should be carefully noted.) For surgeons and prac- 
titioners who are unable to avail themselves of the 
operative method, the non-operative procedures 
are likely to remain for some time yet the more safe 
and serviceable. 

Robert Jones, commenting on this report in his 
presidential address, delivered at the Liverpool 
Medical Institution (British Medical Journal, De- 
cember 7, 1912), also sums up the whole matter 
remarkably well in the following sentence.** “Be- 
fore we reach to new things we must ask ourselves 
if we have done the best by the old; and it is only 
by being critics of our own work that we can dis- 
cover, each for himself, which procedure will in his 
own hands give the best results.” 

The Committee on Fractures appointed by the 
American Surgical Association made a preliminary 
report at the last (1913) meeting of the association 
(Trans. A. S. A., 1913). 

This committee divided the profession as regards 
treatment of fractures into three classes and put its 
recommendations as answers to three interroga- 
tions, as follows: 

“Ist. What should be the routine method for the 
average general practitioner and those unskilled in 
surgery as a specialty? 

“2nd. What should be the routine treatment for 
trained surgeons, surgeons with the usual facilities 
afforded by small or cottage hospitals ? 

“3rd. What should be the routine treatment for 
skilled surgical experts with adequate hospital 
facilities ?” 

For the first class, which includes all those not 
trained in surgery as a specialty, the Committee sug- 
gests the study and adoption of a routine method 
midway between that of immobilization on the one 
hand, and the mobilization of Lucas-Championniere, 
or the traction method of Bardenheuer, on the 
other. It is believed that either the method of the 
French surgeon mentioned or that of Bardenheuer, 
the German expert, probably will be found to re- 
quire too much skill, experience and attention to be 
safe in the hands of those who only occasionally 
have need to treat the more troublesome fractures. 
For these general anesthesia should nearly always 
be employed for the diagnosis and reduction of the 
fracture, unless x-rays are used during the manipu- 
lations preceding the application of the fracture 
dressing. General anesthesia should always be used 
by such practitioners in the diagnosis and reduction 
of fractures involving joints. It alone will solve 


many difficulties of diagnosis and often simplify the 
subsequent treatment of the injury. 

If reliance is placed upon #-ray readings, the 
study of the skiagraphic plate must be under the 
direct supervision of a medical man accustomed to 
both clinical and radiographic examination of bone 
lesions. The radiographic reports of even expert 
radiographers alone are not always reliable guides 
to surgical practice. They must, as other patho- 
logical reports, be studied in association with expert 
surgical experience and clinical observation. 

The maintenance of reduction of the fragments 
should be assured by position, traction, splints or 
other easily removable apparatus. Splints should 
be so arranged as to allow easy inspection of the 
condition of the fragments and soft parts, and to 
permit early passive and slight active movements. 
Molded splints of gauze and gypsum or other plastic 
materials fit and best fulfil the above requirements. 
The watchwords for this first class of practitioners 
are general anesthesia, plastic splints or traction, 
frictions and frequent inspection, early mobility, 
delay in weight-bearing. 

What should be the routine for trained surgeons 
restricted by the moderate facilities of small or cot- 
tage hospitals? 

Prolonged immobilization has probably been 
largely discarded already by most American sur- 
geons, when they take personal care of the entire 
treatment of a fracure. This is especially true of 
patients in private practice. Mobilization, less than 
that advised by Lucas-Championniere, or traction 
apparatus, to a less extent than that used by Barden- 
heuer, varying with the locality of the injury, has 
been adopted by many and probably should be 
adopted by all such surgeons for the usual run of 
fractures. One or the other method will probably 
continue to be the routine at the hands of the class 
of surgeons mentioned in private practice and in 
small hospitals with moderate facilities. 

This opinion suggests, it will be observed, that 
the operative treatment be restricted to especially 
rebellious fractures, known to be such or found to 
be such, after a very few days’ study. This judg- 
ment is recorded because of the difficulty under 
such circumstances of insuring perfect asepsis and 
sufficient trained assistance. 

The troublesome fractures that may with pro- 
priety be mentioned as probable candidates for 
operative treatment are: 

Fractures of the surgical neck of the humerus, T- 
fractures at the lower end of the humerus, frac- 
tures of the upper third of the radius, fractures of 
the upper third of the radius with dislocation of the 
radial head, fracture of the radius and ulna in the 
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shafts, especially in adults, fractures of the upper 
third of the femur, supra-condyliod fractures of the 
femur, fractures of the tibia and fibula near the 
ankle occasionally. In a general way it may be said 
that operative treatment suggests itself as the 
preferable method in any fracture which cannot 
properly. be reduced or retained after reduction. 


If operative treatment is the final resource metal 
plates under absolute asepsis should be used unless 
reduction alone, or suture, nails or screws are effec- 
tive. When reduction of fragments is not easily 
gained or its maintenance is doubtful, plating will 
be usually found better than wiring. A few cases 
will not need direct fixation after the reduction has 
been accomplished through the incision. The opera- 
tion should be immediate, that is, within a week or 
ten days after the receipt of injury. It is, in fact, 
better to operate within a few hours than to delay 
even a few days, unless shock or other contraindi- 
cation requires delay. The method selected by the 
surgeon within the first week should, as a rule, be 
continued if the surgeon be familiar with both 
operative and non-operative procedures. 

What should be the routine treatment for skilled 
surgical experts with adequate hospital facilities? 

If prolonged immobilization has not been dis- 
carded, the surgeon can hardly be termed a skilled 
surgical expert in fracture treatment. He is behind 


‘ the times in the surgery of fractures, though he be 


a recognized expert in abdominal, cerebral, thoracic, 
or pelvic surgery or other branches of the medical 
art. To a fracture specialist with the facilities, a 
sufficient number of trained assistants and the other 
essentials of a well-organized modern hospital, it 
makes little real difference in morbidity or mortality 
whether he select the non-operative or the operative 
plan. The latter, like all septic surgical procedures, 
requires more time, more care and more con- 
scientious service at the beginning but makes the 
after days easier for the surgeon, less painful for 
the patient, and less troublesome for the nurses. 
The time must soon come when metropolitan 
hospitals will not be considered satisfactorily or- 
ganized unless fractures are assigned for treatment 
to specially equipped wards under the care of 
surgeons particularly interested in the pathology 
and treatment of these injuries. These surgeons 
may gain great advantage from the use of the 
fluoroscope while the adjustment of the fragments 
is in progress. Gunstock deformities of the elbow, 
forearms incapable of full pronation and supina- 
tion, deformed wrists, valgus ankles, coxa vara, and 
shortened and crooked femurs all too frequently 
prove the need for increased surgical skill, perhaps 


specialism, in the treatment of fractures of the 
tubular bones of the limbs. 

It is probable, though not certain that consoli- 
dation of a fracture takes place a little more slowly 
after direct fixation of fragments than in a well- 
reduced fracture under non-operative treatment. 
The statement that the surgical expert will be able 
to conduct the patient in safety to the point of re- 
covery with good result in most fractures by either 
the operative or non-operative route is true only 
provided he personally dominates the situation as to 
reduction, fixation and after-treatment and sets the 
time at which the patient shall be allowed to resume 
his original occupation. Such a surgeon, if of a 
mechanical turn of mind, will obtain good ana- 
tomical and good functional results in many frac- 
tures without blood-letting measures. In others he 
will not fail to recognize early the need for open re- 
duction and direct fixation, nor will he fear sepsis, 
hemorrhage or shock. Similarly, he will seldom fail 
to recognize those cases, in which these risks of 
operation outweigh the benefits likely to be obtained 
through it. Then some of his patients will be treat- 
ed by non-operative methods and may perhaps show 
poor anatomical restoration of the skeleton, as well 
as bad functional use of the injured limb. They 
will, however, live. 

If, on the other hand, this expert have more liking 
for operative surgery and a mind less mechanical in 
its attitude toward fracture repair, he will apply 
operative procedures to a greater number of frac- 
tures than will his colleague above-mentioned. He 
will, however, equally recognize those cases, in 
which operative surgery of the blood-letting kind 
has no place.” 

2nd. What method of treatment will give the pa- 
tient the least suffering and discomfort after the 
reduction and fixation? 

With an experience of about 200 operated cases, 
I think I am fully justified in answering this cate- 
gorically and say undoubtedly if thorough asepsis is 
obtained the operative method is followed by far 
less pain and discomfort than the non-operative. 

3rd. Which will be the method most likely to re- 
sult in shortest disability of the patient, and give 
him afterwards the best functional result? 

My experience has been that the operative treat- 
ment is a little slower than the non-operative as 
regards the confinement of the patient. I think this 
is generally conceded by most operators. 

As regards the best functional results in after- 
life, one cannot be so sure about this. Lane asserts 
that the final results are much better after the opera- 
tive treatment. For Mr. Lane’s cases I have no 
doubt this is true. I think it is not yet proved in 
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regard to the operative cases of all surgeons. This 
is a matter which must be carefully investigated and 
reported. 

Some time ago a surgeon of a large industrial 
establishment told me that he had noticed that men 
who had been treated by the non-operative methods 
for fracture of the femur were never able to go 
back to their former laborious jobs. If this is true, 
it should have a very great influence in determining 
the operative treatment for fractures of the femur 
at least. While it has never been possible for me 
with the “floating” character of the patients whom 
I have treated to keep track of the majority of my 
cases of fractures, I have observed and known the 
final results of a sufficient number to be sure that 
many of my cases have been able to resume fully 
their former laborious occupations. 

It seems to me at the present stage of our knowl- 
edge and experience, conservation in the treatment 
of fractures may best be obtained by following the 
suggestion so well expressed by Mr. Robert Jones 
of Liverpool, viz., “Before we reach to new things 


we must ask ourselves if we have done the best by © 


the old; and it is only by being critics of our own 
work that we can discover each for himself which 
procedure will in his own hands give the best re- 
sults.” 


METAL BONE PLATING A FACTOR IN 
NON-UNION. AUTOPLASTIC BONE 
GRAFTING TO EXCITE OSTEO- 
GENESIS IN NON-UNION 
OF FRACTURES. 

WALTER M. Brickner, M.D., 

Adjunct Surgeon, Mount Sinai Hospital, 
‘New City. 


I have elsewhere? expressed the belief that metal 
bone plates and screws, applied to fractured bones, 
can, of themselves, be the cause of subsequent non- 
union. The two cases here recorded, which pro- 
vide several other interesting deductions concern- 
ing fracture surgery, support that belief. Edward 
Martin® states that “As a rule the presence of a 
plate in place of stimulating osteogenesis between 
the broken ends, retards it. This retardation is in 
some places [cases] so great as to entirely prevent 
union.” John B. Roberts* reports a case in which 
his “attention was called to the possibility of plat- 


ing being a cause of delay in union”; and he quotes 


1From the Seggicet Service of Dr. Howard Lilienthal, Mount 
Sinai Hospital skiagraphs have been furnished by Dr. Jaches, 
radiographist to the hos; 

2 Proceedings of the “~— Section of the New York Academy 
of jrecicine, January. 3, 19 Medical Record, June 14, 1913, 
p. 1100. See also Editorial * this issue. 

® Martin, Treatment of Ununited Fracture, Sergent, Gynecology 
ond Obstetrics, September, 1912 (Vol. 15), p. 

«Roberts, Operative Fixation as a Cause e “Deter in Union of 
Fractures, Annals of Surgery, 1913, Vol. 57, p. 


other observers who believe that operative treat- 
ment, because of the manipulation of the tissues or 
otherwise, causes delay in union. Albee®, quoting 
Martin, accepts the belief that metal plates and 
screws may cause delayed and non-union, and 
advances it as one of the reasons for prefering his 
excellent bone-graft-inlay operation. 


Case I. F. A., a slender but healthy young 
nursemaid, falling down an elevator shaft in the 
summer of 1911, sustained a transverse fracture 
of the lower third of the left femur, 7 inches above 


Vot. 


Fig. 2. Cas 


Fig. 1. Case I. Fracture of the lower third of the femur, after 
six months, (lateral view). 


the line of the knee-joint, fracture of the left ra- 
dius, fracture of the skull (?) and cerebral concus- 
sion. Perhaps because her serious condition after 
the injury prevented active treatment of the femur 
fracture, it healed with considerable angulation in 
the sagittal plane and with three inches shortening 


(figs. 1 and 2). 


For the relief of this great shortening of her 
lower extremity, she was admitted to the surgical 
service of Mt. Sinai Hospital, about six months 
later (February, 1912). She was then in good 
general condition. The knee had a flexion range 


5 Albee, The Post-Graduate, November, 1912. 


q 
ba: 
; 
4 Fig. 5. 
the bone 
hot disturb 
= — 
| 
} 


4. Vor. XXVIII, No. 1. BRICKNER—NON-UNION OF FRACTURES. 17 


Fig. 2. Case I. The same as Fig. 1. Sagittal view. |. Fig. 3. Case I. After Lane plat- Fig. 4. Case I. Radiograph after brisement forcé | of 
ing. Note the small. fragment, knee. Note avulsion of tibial tubercle and neighboring 
which was left undisturbed at portion of bone. The bone graft is not seen in t 
operation. picture (lateral view). 


Ry 5. Case I. A few weeks after the second operation, showing Fig 7. Case I. Several weeks later. Note beginning fusion of the 
e bone graft, and the callus following first operation that was graft with the femur, and absence of rarefaction or absorption in 
hot disturbed. Note slight adduction of lower fragment. the graft. 


Fig. 6. Case I. A few weeks later. Fig 8. Case I. Several months after second operation. Bone 
| graft fairly fused to femur. No evidence of its rarefaction or 


absorption. 
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of about 45°. The lower third of the left thigh 
was the site. of marked bony swelling and evident 
deformity of the shaft (as shown in the radio- 
graphs). There was, however, apparently solid 
union. 


from it. 


On February 29, 1913, I exposed the fracture 
by open operation. The fairly abundant callus 


Fig 9. Case I. The tibia a few weeks after removing the graft : 


Fig 10. Case II. Recent fracture of midshaft of femur, after at- 
tempted manual reduction, and immobilization. 


about the shaft contained much cancellous bone, 
but it was not very solid and was easily lifted away, 
where necessary, with the chisel. There was little 


callus over the ends of the fragments. A small 
bone fragment was found postero-internally, and 
this was not disturbed (fig. 3). Because of the 
much-shortened muscles, considerable effort, by 
leverage and traction, was required to bring the 
freshened bone ends into full alignment. This 
accomplished, a 35%” Lane plate was applied with 
four 34” screws (fig. 3). The muscles and perios- 
teum were sewed over with chromicized catgut, and 
the skin wound closed. A long spica plaster-of- 
Paris cast was applied. 

There was no undue reaction from the ‘operation, 
and the soft parts healed per primam. » After 6 


Fig. 11. Case II. Six days after Lane plating. Note the excel- 
lent apposition and alignment. 


weeks the patient was allowed to walk with 
crutches, in her cast. 

On April 22nd, 714 weeks after the operation, I 
noticed slight forward bowing of the femur and 
slight mobility. The patient was put back to bed 
for several weeks and massage, which had been in- 
stituted in the sixth week, was continued. Then 
she was allowed to walk again, as before. But 
neither weight-bearing, recumbency nor massage 
favorably affected the now evident non-union. 

On June 17th, about 15 weeks after the bone- 
plating, I again exposed the femur. The fragments 
were im good contact and alignment, the plate and 
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screws were in place and the latter had loosened 
but little in the bone. There was, however, very 
little new callus and none over the ends of the 
fragments. 

I removed the plate and screws and laid over the 
same site, medullary aspect downward, an osteo- 
periosteal bone graft, 314” long, 54” wide and 5/16” 
thick, chiselled from the tibia of the same extrem- 
ity. This was applied merely as an excitant of 
osteogenesis, not as a splint. No gutter was made 
for it in the femur, the cortex of which was merely 
scraped to supply a fresh surface for bone adhe- 


Fig 12. Case II, Seven weeks after Lane plating. Deformity and 
non-union. 


sion. The fracture ends were not freshened, nor 
were the fragments otherwise manipulated. The 
bone graft was held in place merely by sewing 
over it the retracted periosteum and muscles. 
Plaster cast as before. 

The cast was removed after six weeks, when 
there was solid union. 

As a consequence of the prolonged immobiliza- 
tion (25 weeks in Mount Sinai Hospital, and sev- 
eral elsewhere after the original injury), the knee 
had become stiffened by fibrous ankylosis. To 
overcome this, on August 19th (9 weeks after the 
second operation) I performed brisement forcé 


under narcosis. With audible snapping of the ad- 
hesions, the knee was very gently flexed 30° or less. 
The next day a small subcutaneous hemorrhage 
was noted about the tibial tuberosity, and a radio- 
graph (fig. 4) showed that the brisement, gentle 
though it was, had torn loose a large segment of 
the tibial head. 

To treat this the patient was again put to bed for 
four weeks, and no further effort was made to 
loosen the knee-joint. 

During the two weeks in which the patient was 
walking about before she left the hospital, on 


Fig. 13. Case 11. Solid union six weeks after removal of plate 
and application of bone graft. Lateral view, obscuring the graft. 
Note the fractures (marked by arrows) caused by brisement forcé. 


October Ist, the mobility of the knee very rapidly 
improved, and within a few months thereafter it 
increased to 90°. 

When I last saw the patient, several months 
ago, she had a very good range of knee motion, she 
walked well, the union of the femur and tibial frac- 
tures was solid, and there was no deformity. The 
shortening of the extremity is three-quarters of an 
inch or less. 

To study the fate of the bone graft a series of 
radiographs (figs. 5, 6, 7, 8) was made at inter- 
vals of several weeks after its insertion. 
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The record of Case II is in all respects the same 
as that of Case I, except that it concerns a recent 
fracture, also transverse, of the middle of the shaft 
of the right femur in a robust muscular lad of 19 
(fig. 10). 

Immediately after his injury he was admitted, 
April 7th, 1912, to Mount Sinai Hospital. With 
no apparatus then at hand, repeated efforts at re- 
duction by manual traction were made. These fail- 
ing to overcome the overriding, which was 24” 
under traction, on April 19th Dr. Lilienthal re- 
duced the fracture by open operation, and attached 
a 35%” Lane plate with four screws. A long spica 
plaster cast was applied. 

No undue reaction followed the operation; and 
the soft parts healed per primam. The excellence 
of the apposition and alignment is shown in fig. 11, 
a radiograph made 6 days after the operation. But 
neither the Lane plate nor the well-applied cast 
maintained that alignment. When the cast was re- 
moved, June 20th, seven weeks after the operation, 
there was evident forward bowing of the thigh 
and non-union; and a radiograph (fig. 12) showed 
decided forward angulation of the fragments and 
tearing away of'the upper fragment from the plate. 

On June 24th,’T exposed the bone again. There 
was considerable’ recent callus about the fragments, 
except in the region of the plate which, with the 
two upper screws, had loosened from the proximal 
fragment, as pictured. I. removed the plate, and 
found no evidence of’ beginfiing union within the 
line of fracture itself. 

In spite of the decided angulation, the deformity 
was not very marked in this muscular thigh, and 
not sufficient to cause disability. I therefore de- 
cided not to disturb the callus or the bone itself 
by realigning the fragments. Leaving them un- 
disturbed, I applied a tibial osteo-periosteal bone 
graft in exactly the same way as in Case I. 

Six weeks later, August 6th, when the plaster 
cast was removed, there was solid union. 

To overcome the fibrous ankylosis that had de- 
veloped in the knee I performed a gentle brisement 
forcé on September 2d. A radiograph (fig. 13) 
taken a day or two later disclosed an infraction 
just above the femoral condyles and a tearing of 
the superior border of the patella. To treat this 
fresh lesion which, however, had given no symp- 
toms, the patient was again put to bed for four 
weeks. When he left the hospital, after walking 
again for a few weeks, he had a rapidly increasing 
knee-function. When I saw him last, about a year 
ago, his range of knee-motion was fairly complete; 
he walked well and although there was a notice- 
able, but not ugly, forward bowing of the thigh, 
there was only scant shortening of the extremity. 

These two cases afford, I believe, the following 
deductions: 

1. A metal plate screwed to a fractured bone can, 
of itself, cause delayed union and non-union. In 
seeking the cause of failure of union in these cases 
it must be remembered that: both were healthy 
subjects; in one the fracture was recent, in the 


other union had previously taken place; in both, 


union was prompt after the plate was removed; in 
both, there was primary union of all the soft tis- 
sues; in neither, was any other cause for the non- 
union found at operation. 

The evidence of two cases is not final, but it is 
fairly convincing, especially in connection with the 
similar experiences of other surgeons. For myself, 
I am sufficiently convinced of the correctness of 
this belief to advise against the use of a metal plate 
and (or) screws in any open operation in which 
simple reduction, or reduction and the application 
of an autoplastic, fresh bone splint-graft (cortical 
or intramedullary) will probably be sufficient. 

2. Neither a 35%" metal plate nor an additional 
well-applied plaster cast can be depended upon to 
maintain the' alignment of a fractured femur shaft 
in avery muscular thigh. It must be said that Lane 
is using much larger plates in these cases (the in- 
creased size also having objections, however), and 
avoids the plaster cast—which affords opportunity 
for passive and active muscle action and thus helps 
to"maintain tissue activity. 

3. Union might have taken place in both these 
cases after the mere removal of the offending for- 
eign bodies. But I believe that it would have been 
slow, and that the introduction of the simple bone 
graft actively stumulated the osteogenesis that had 
been inhibited in the fragments. 

4. A study of radiographs 5, 6, 7, 8, made at 
intervals over a period of about six months, shows 
a gradual fusion of the bone graft with the femur, 
and affords no indication of rarefaction or absorp- 
tion of the graft itself. As far as this evidence 
goes, it supports the contention of MacEwen® and 
contradicts that of Murphy’ and others. 

5. After prolonged immobilization the bones (at 
the knee-joint, at any rate) are very brittle. Jt is 
therefore unwise to perform brisement forcé for 
fibrous ankylosis, until the extremity has been in 
function again for some time—after which, it may 
not be necessary. 

30 West 92p STREET. 
~ 6 MacEwen, The Growth of Bone, James Maclehose & Sons, 


Glasgow, 1912. 
7J. B. Murphy, Journal of the A. M. A., April 7, 1912, et seq. 


In fractures of the anatomical neck of the 
humerus, examine carefully for injuries to the 
brachial plexus. 


Fracture of the greater tuberosity of the hu- 
merus is one of the lesions that may be found 
in “stiff and painful shoulder.” Radiographic- 
ally it may have to be differentiated from cal- 
careous deposit in the supraspinatus tendon, also 
a lesion frequently found in shoulder disability. 
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THE INLAY BONE GRAFT AS A TREAT- 
MENT OF UNUNITED FRACTURES. A 
REPORT OF FIFTEEN SUCCESS- 
FUL CASES. 

Frep H. M. D., 

New York City. 

This paper is supplemental to the following 
brief reports appearing in the Journal of the 
American Medical Association, August 3, 1912, 
page 353; The Post-Graduate, November, 1912, 
Vol. 27, No. 11; and Author’s Stereo-Clinic, pub- 
lished by The Southworth Co., 1913; and is based 
upon the results of 15 cases of ununited fractures, 
and an experience gained from the application of 
the bone transplant to 205 additional cases of vary- 
ing character. 

I have often said that the Lane plate and other 
internal metal splints, when applied to ununited 
fractures of long standing, are a hindrance rather 
than an advantage in securing bony union. This 
view has been strengthened by the accumulation of 
experience. 

The indications for treatment in fresh fractures 
and ununited fractures are entirely different al- 
though it is very evident from the discussion of 
these problems with various men and the large 
number of failures seen in our clinics, that many 
practitioners do not appreciate this difference. 

In a large percentage of fresh fractures tem- 
porary fixation only is necessary to insure union, 
as the osteogenetic function of the fragments is 
active and in the presence of accurate apposition 
union occurs rapidly. The proper application of 
the Lane plate in suitable cases fulfils all require- 
ments. 

In ununited fractures the problem is quite dif- 
ferent. We have here in the ends of the fragments 
a marked diminution or an entire cessation of 
osteogenetic activity. This cessation of activity is 
evidenced in the marked sclerosis or eburnation 
which is always found in ununited fractured ends, 
often extending back from the seat of fracture, 
from three-fourths to two inches. 

The pathology of this condition of sclerosis is 
very similar to that found in non-ankylosing osteo- 
arthritis where there is an over-deposit of calcium 
salts, and a consequent diminution and degeneration 
of bone-producing cells. The therapeutic require- 
ments of these pseudoarthroses are fixation, and 
stimulation of osteogenesis on the part of the frag- 
ments, and an osteogenetic scaffold connecting the 
active bone in each fragment back of the eburnated 
areas. 

The bone graft, when inlaid according to the 
herein described technique, is the only means of 


fulfilling these requirements. Two, if not all, of 
these three essentials are necessary in order to 
secure union. 

The Lane plate furnishes but one of these, viz., 
temporary fixation, but at the same time it causes 
absorption and disintegration of bone. The bone 
transplant not only produces fixation but also 
stimulates callus-formation and grows bone on its 
own part. 

Abundant evidence has accumulated to prove 
that something more than fixation is necessary in 
these conditions. The most favorable cases for 
external fixation, such as fractures at the middle 
third of the tibia, with the fibula intact, have failed 
to unite in spite of months of effectual splinting 
and recumbency in bed. Operation showed no 
interposition of soft tissues and there was no 
evident reason for non-union. 

Codivilla appreciated the above-mentioned thera- 


_ wig, 1. The Author’s modification of the Hartley-Kenyon motor. 
The right angle arm for saw with gear for reducing speed of 
saw and the tube, on the left, for constant spray of saline solu- 
tion on saw from an elevated douche bag are recent and important 


improvements. ‘The above mentioned twin saw is shown in the 
left upper corner of the illustration, this can be easily and quickly 
adjusted into motor in place of single saw already there. For 
technic of its use see text. 


peutic requirements and met them partially by 
spanning the fractured area with a very thin auto- 
genous periosteal graft, which gave a fair percent- 
age of good results. But it was not an ideal pro- 
cedure in that it did not furnish efficient fixation, 
it did not stimulate osteogenesis between the end of 
the fragments, because it was entirely superficial, 
and it did not penetrate cortical bone structure. Be- 
ing extraosseous it therefore furnished an imper- 
fect graft environment. 

Murphy has evolved a better method in his use 
of an intramedullary dowel, which furr.ishes more 
effectual fixation and, being entirely intrac.*seous, 
favors stimulation of osteogenesis by better contact 
of graft to recipient fragments. It is, however, 
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difficult thus to get contact of graft to active bone 
beyond the sclerosed area, which is most important. 
It is also difficult of application in small bones, such 
as those of the forearm, where the medullary canals 
are small. As in the case of the intramedullary 
aluminum splint of Elsberg it is most difficult to 
secure the necessary lateral fixation in fragments 
of the ulna and radius, where these bones have been 
contractured together during long existing non- 
union. 

An illustrative case that will be mentioned later 
was that of an ununited fracture at the middle of 
the radius of four years’ duration. After four un- 
successful operations, including Lane plating, the 
radial fragment ends were found closely contrac- 
tured to the side of the ulna. They were freed with 
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Fig. 2. Diagrams of graft in place in fracture of long bones. 
a. Is cross section of tibia with graft inlaid into cortex and held 
in gr by kangaroo tendon sutures as described in above text. 
b. Is longitudinal surface view of graft in place showing location 
of drill holes for kangaroo sutures. c. Longitudinal sagittal sec- 
tion of bone graft in place. ‘This diagram shows graft spanning 
the fracture area, also how the tongue and groove ends fit to- 
gether. a.b. indicates graft. c. indicates fracture with sclerosed 
bone extending distally from joint of fracture. 


difficulty and held in proper alignment by a long 
inlay bone graft. On account of the strong tend- 
ency of the angulation to relapse the necessary 
lateral fixation would have been impossible by any 
intramedullary splint. The problem was easily 
solved by the leverage action of a long inlay bone 
graft. It is always difficult to get a tight fit of the 
intramedullary splint into both fragments. In my 
experience with the Elsberg intramedullary splint, 
it was found after operation that in certain cases 
the splint worked out of one fragment into the other 
and thus failed to furnish the desired immo- 
bilization. This is not so likely to occur in the 
case of the Murphy intramedullary graft on account 
of the formation of expected early adhesions. 


The technique applied in twelve of my cases, 
namely, fractures of the tibia, shaft of the femur, 
radius and humerus, was as follows: 

The fractured area was exposed by a generous 
skin incision. When the fractured bone is super- 
ficial, as in the case of the tibia, the incision is 
made lateral to the intended site of the bone insert. 
The skin and subcutaneous tissues retracted, the 
bone ends are developed and freshened with chisel, 
motor burr or saw, and the sclerosed bone plug 
is removed from the medullary canal. 

If there is overlapping of the fragments the 
amount of pull required to correct it varies with the 
degree of overriding at the site of fracture. In the 
case of a fractured femur in a muscular man, as 


view 3. Case I. Showing conditions after Lane plating. Sagittal 
much as a 150-pounds pull may be necessary to 
secure sufficient extension. In this instance, it is 
far better to set up and adjust a traction pulley 
apparatus with heavy weights. This provides a 
constant and uninterrupted pull. If the fragments 
still overlap and sufficient extension cannot be made 
to bring them together, it is necessary to trim off 
the fragments with motor burr, saw or chisel until 
good position can be secured. This will produce 
shortening, but it can not be avoided. 

The fragments are now held in good alignment 
by an assistant. The periosteum is divided with a 
knife longitudinally over the bone to be removed 
in making the gutter for the bone insert. The 
periosteal flaps are turned back to either side ex- 
posing the bone. 

Two parallel saw cuts, about 3% of an inch apart, 
are made longitudinally of the fragment ends com- 
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pletely through the bone cortex to the marrow cavity 
with a motor twin circular saw (see fig. 1). The 
distance between the saw cuts is arranged by adjust- 
ing the distance between the twin saws. These cuts 
are made from 214” to 3” into the end of each 
fragment from the line of fracture, while the frag- 
ments are held in good alignment. They should 
always extend far enough from the line of fracture 
to reach well into the non-sclerosed, active bone of 
either fragment. This distance is subject to con- 
siderable variation, depending upon the site of frac- 
ture and the amount of eburnation present. The 
distance the twin saws should be apart, ie., the 
width of the gutter for the graft, should be from 
5/16” to 8/16” according to the size of the bone. 
The revolving saws are kept constantly bathed in 


Fig. 4. Case I, After Lane plating. Lateral view. 


saline solution by a spray connected with a sterile 
tube to a fountain syringe. This prevents the devel- 
opment of excessive heat from friction, which 
should be always avoided on account of its devitaliz- 
ing effect upon peripheral bone cells. 

After the twin saws have travelled the desired 
length to make the gutter for the graft, the bone 
fragments between the saw cuts are removed by sev- 
ering the ends distal from the point of fracture with 
a narrow osteotome in such a manner as to effect a 
tongue-and-groove joint with the ends of the graft 
(see illustration). With motor-driven drill, holes 
are bored in the cortex on either side of the gutter 
slanting inward to the marrow cavity. These holes 
are placed near the line of fracture so as to fix 
the center of the insert. The ends of graft are 
secured in position by the above-mentioned tongue- 
and-groove joint, when feasible, or by additional 
sutures. This joint is very quickly shaped and the 


greater the muscular contracture, the more securely 
is it held in place. 

The exact length of the desired insert is obtained 
by measuring the gutter and transferring this meas- 
urement to the exposed antero-internal surface of 
the opposite tibia. A flexible probe is usually satis- 
factory for this purpose, a right-angled bend mark- 
ing the exact measurement. 

The wound and gutter are packed with hot saline 
compresses while the graft is being prepared. The 
patient remaining in the dorsal position, the graft- 
yielding tibia is exposed by an incision over its 
crest. The overlying structures are retracted, and 
the size and shape of the graft is outlined in the 
periosteum by means of the scalpel with the probe 
measure as a guide. With the twin saws adjusted 


Fig. 5. Case I. Showing bone graft in position and fragments 
aligned, 


to the same distance apart as when forming the 
gutter, bone cuts are made to the marrow cavity 
along the antero-internal tibial aspect. With a nar- 
row osteotome or small motor-driven saw or burr 
the graft is now dislodged and the ends grooved 
with the motor saw to fit the triangular tongue of 
the gutter ends. 

A double strand of heavy kangaroo tendon is 
passed through the drill holes previously made. One 
strand in each fragment is now pulled up from the 
bottom of the gutter and the graft is placed under 
them. Traction is now exerted on limb and the 
graft is forced into position. 

A good fit is assured because the same adjustment 
of twin saws is maintained both in forming the 
gutter and in removing the graft, and they must 
be of equal and uniform width throughout. their 
whole extent. Traction is now removed and the 
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elasticity of the soft parts forces the tongue-and- 
grooved ends into tighter adjustment. The kan- 
garoo fixing sutures are then drawn taught and 
tied over the graft. 

It is readily seen that this not only affords most 
effectual fixation but also furnishes a most ideal 
environment for the bone graft. It brings each 
structural layer of the bone graft into close appo- 
sition with its corresponding layer in the recipient 
fragment, namely, periosteum to periosteum, cor- 
tical bone to cortical bone, endosteum to endosteum, 
and marrow substance to marrow substance. Peri- 
osteum, and when possible endosteum and marrow 
substance, are always included in the graft. We 
have proved by animal experimentation that this 
close contact of Haversian systems assures per- 


Fig. 6. Four months after operation. Ununited fracture of 
tibia and fibula of one and one-half years’ duration. Middle 
ages women of 250 pounds. Fracture of extreme lower end of 
tibia within % inch from tip of internal malleolus with marked 
displacement backward of foot. A. indicates old point of frac- 
ture. Replacement difficult. An inlay graft about three inches 
long spanning the fracture was placed reaching to the tip of the 
internal malleolus and held in position. ‘The mechanical action 
of the inlay graft placed into the inner aspect of the tibia held 
the reduced fragments pertectiy, although there was a_ stron 
tendency to the recurrence of the old displacement. ‘The fact o' 
the loss of definite outline of the graft is due to the thorough 
fusing of it with the tibia. 


manent viability at least of a large portion of the 
insert. The bone which has been removed from 
the ends of the graft in order to form the above- 
mentioned grooves and other normal bone frag- 
ments are finely chipped with a rongeur and pushed 
between and placed about the ends of the frag- 
ments at the line of fracture wherever possible. 
These act most effectively as supplementary foci of 
osteogenesis. MacEwen has well pointed out that 
the efficacy of a bone graft varies in inverse ratio 
to its volume. The smaller the graft the greater 
the relative osteogenesis. 

The site of the fracture is covered with the peri- 


osteal flaps which were reflected to expose the bone 
to be removed. This gives two layers of periosteum 
covering the transplanted fragment. The overlying 
tissues and skin are closed without drainage. The 
leg wound is closed in a similar way except that the 
adjacent muscles are drawn into the cavity from 
which the graft was taken. Splints are applied and 
not removed before five weeks. 
ILLUSTRATIVE CASES. 

Case I, M.S.—Female, 45 years old, always 
healthy. Four years previously she fell, fracturing 
the right radius at the junction of the middle and 
distal thirds, the ulna remaining intact. Fragments 
reduced under ether. No union occurring in eight 
weeks, fracture was cut down upon and muscle 
freed from the bone ends. Good apposition was 


Fig. 7. Comminuted fracture of lower end of femur. No 
union or callus formation after 69 days of fixation treatment in 
bed. Bone graft inserted, resulting in firm union in five weeks. 
There was loss of bone substance for about two inches and the 
ag was — so as to span this distance, thus preserving near- 
y the full length of the leg. Upper arrow points to end of 
graft and to ne orem gS bone originating both from graft and 
the recipient fragment, on account of the necessity of the graft 
being so large in diameter it was not inlaid level with the 
periosteum. 


secured but no union followed. A second open 
operation was performed and the fragments nailed 
together. Again no union resulted. At a third 
open operation the fragments were wired, but again 
no union followed. Two years after the fracture, 
at a fourth operation, Lane plates were applied, and 
this also was followed by non-union. Two years 
later, four years after the fracture, the patient in 
desperation consulted me to determine whether 
something further could not be done, for her arm 
was both painful and useless. 


November 7, 1913, the fracture was cut down . 


upon and the Lane plate was found loose in the 
peri-osseous tissues. The tips of the screws were 
found in large circular cavities in the bone from 
which they had loosened. There was a depression 
in the side of the fragment ends where the metal 
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plate had caused an absorption of bone. The radial 
fragments, as shown in figures 3 and 4, were much 
shortened from the previous operations and the 
metal contact, and badly angulated towards the ulna. 
Their ends were made fresh and with much diffi- 
culty their alignment was corrected. This caused 
the fragments to retract from each other about an 
inch. The periosteum on the outer side of each 
fragment was incised distally from the fracture for 
two and one-half inches and retracted, exposing the 
bone. 

By means of the motor saw and osteotome a 
gutter was made in the fragments according to the 
above-described technique, about 3/16 of an inch 
wide, and three and one-half inches long. 

With the motor saw a graft 34% x 7/16 x 3/16 
inches was removed from the anterior internal 
aspect of the tibia and trimmed with the saw so 
that it fitted tightly into the gutters in each fragment. 


Fig. 8. 1. Is chuck holding small drill. 2. Is Author’s dowell- 
ing instrument for turning out a perfectly round dowel for un- 
united fractures of the neck of the femur. ‘This instrument is 
placed into the motor in place of the saw and while revolving very 
rapidly a graft (taken from the crest of the tibia by means of the 
motor saw) is pushed into it, thus being made perfectly round. 
The cutter at the lower end of the instrument can be changed for 
a smaller one for turning out pegs or nail grafts which are used 
in place of metal ones. 3. Is the Author’s large motor burr 
drill for drilling the neck of the femur for the dowel graft. The 
dowel made by dowelling instrument No. 2 fits tightly into the 
hole made by this drill. 


The strong tendency of the angular deformity to 
relapse was prevented, and the fragments were held 
very securely by the heavy kangaroo bone suture 
previously described. A plaster of Paris cast was 
applied and upon its removal, five weeks later, firm 
union of the fragments had occurred in good posi- 
tion (see fig. 6). 

Case II, H. C.—Male, 28 years old, in an auto- 
mobile accident in Scotland April 5, 1911, sustained 
a fracture at the middle-third of the right tibia and 
fibula. The fracture was reduced and placed in a 
plaster of Paris splint. Seven weeks later no union 
had occurred and Bier’s hyperemia was applied for 
four months at a hospital in Scotland. No union 
resulted. One year after the fracture, with non- 
union, I cut down on the tibia and inlaid a graft 


five inches long according to the above-described 
technique. It was not deemed necessary to disturb 
the fibula. In five weeks firm union had occurred. 
Excellent function existed twenty months after the 
operation. 

In cases of non-union and certain fresh fractures 
of the vertebrae when displacement and cord press- 
ure have not occurred, the bone graft as applied by 
me in Pott’s disease is applicable for support and 
fixation (Journal A. M. A., April 5, 1913; New 
York Medical Journal, March 9, 1912; The Post- 
Graduate, November, 1912.) 

An illustrative case is that of a young woman 
referred by Dr. F.. H. Johnson of Naugatuck, Conn. 
She sustained, in a railroad accident, a horizontal 
fracture through the middle of the body of the 
eleventh dorsal vertebra. Plaster of Paris jackets 
were worn continuously for one year, at the end of 


Fig. 9. For further description of this case see text of the 
above mentioned ununited fracture of neck of femur in women 
60. Arrow points to dowel graft from other tibia. (See fig.) 
Author’s dowelling instrument. Firm union resulted. Lower 
arrow —_ to large amount of new bone proliferating from end 
of graft and extending into soft tissues. 


which time support was so necessary that whenever 
the casts became soft the patient complained of 
pain and lack of support and asked for a fresh 
jacket. The tips of the 10th, 11th and 12th spinous 
processes were exposed through a circular incision 
to the right, turning up the flap of skin and sub- 
cutaneous tissues. These spinous processes were 
split en masse with the attached supra- and inter- 
spinous ligaments, with a scalpel, thin chisel and 
mallet. A graft of sufficient length was removed 
from the crest of the right tibia and inserted in the 
cleft. The split ligaments, with the imbedded frag- 
ments of the spinous processes, were drawn over it 
by means of interrupted sutures of medium sized 
kangaroo tendon. The patient was kept on a frac- 
ture bed for five weeks. The support from the 
graft thus imbedded gave immediate relief although 
no plaster of Paris jacket was applied. At this 
writing, one year later, there is no evidence of pain 
or lack of support. 
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In cases of ununited fracture of the neck of the 
femur the bone graft is even more necessary than 
in the shafts of long bones, for here the mechanics, 
blood supply, and osteogenetic conditions are much 
more unfavorable to union. 


This is exemplified by the case of a young woman 
who received a fracture of the neck of the femur 
and four months later non-union was evident. The 
pseudo-arthrosis was cut down upon, the ends of 
the fragments were freshened and the fragments 
were held together by a long square tin-plated spike 
driven through the great trochanter and neck into 
the head. A long plaster of Paris spica was worn 
for ten weeks. Primary union of the soft tissues 
resulted. Much bone absorption about the spike 
occurred, and non-union resulted. 

The above experience, among others, has induced 
me to evolve the following technique for the use 
of the bone graft in place of the metal spike: 

Illustrative case. Female, 60 years old. Non- 
union of the neck of the femur of five months dura- 
tion. The point of fracture was reached through an 
anterior incision from the anterior spine of the 
ilium downward for five inches. The ends of the 
fragments were freshened by chisel and sharp 
curette. A point just below the great trochanter 
was reached by a short lateral incision. 

The proper location through the center of the 
neck and the direction of drill hole for the graft 
were determined by thrusting a small hand drill 
through the great trochanter obliquely upward 
through the center of the neck and into the center 
of the fractured end of the capital fragment, as felt 
or seen through the anterior incision. This may 
necessitate the withdrawal and reinsertion of the 
drill. When the proper location and direction for 
the drill hole was determined the large motor- 
driven drill was pushed inward along the direction 
previously determined, through the center of the 
neck and well into the head. This drill, made after 
my directions, produced a hole 6/16” in diameter. 
The drill was then disengaged from the motor and 
left in to hold the fragments in apposition while the 
bone graft was being removed from the crest of 
the opposite tibia. 

This graft was removed by the motor saw and 
was about four inches long by 6/16 to 7/16 inches 
in cross-section. My dowelling instrument, which 
turns out a dowel of proper size to fit the drill hole, 
was then adjusted into the motor (see fig. 6). 

While the motor was held by an assistant, I fed 
the graft slowly into the doweling instrument. This 
was done with comparative speed and assured a 
perfect fit. This strong graft was driven into place 
by a metal mallet. The operative technique was 
precisely the same as when the metal spike is used. 
The skin was closed without drainage. In six weeks 
there was firm union. Six months after operation 
the patient walked about without pain and with 
perfect function. 


SuMMARY. 
The bone graft as applied in the fifteen cases of 
pseudo-arthrosis herein mentioned, has given 100% 
of bony unions. 


On account of the eburnation which always exists 
in the ends of fragments in cases of pseudo- 
arthrosis, it is essential to use healthy bone from 
elsewhere in the body, as the tibia. 

In cases of fresh fracture, however, the bone 
being normal, material can be taken from the frag- 
ments themselves and used to advantage. This is 
best done by making the saw cuts in one fragment 
just double the length of the other and transposing 
the two strips of bone removed. 

This as well as other similar technique would be 
impossible without resorting to the motor saw. 
The proper use of the motor saw, by shortening the 
time of operation, lessening the traumatism, and 
affording a means for accurately shaping the bone 
grafts and their beds, has opened up a very wide 
field of application hitherto impossible of develop- 
ment. There are many technical difficulties in con- 
nection with bone work which could never be over- 
come except for the assistance of the motor saw 
and its various adjustable attachments. 

In the repair of deformity and the result of trau- 
matism of the skeleton the advantage of the use of 
its own material and of the avoidance of the form- 
er seemingly necessary foreign substances has been 
clearly demonstrated. Metal introduced into the 
tissues is in most respects the direct antithesis of 
the bone graft. It favors infection, absorption and 
disintegration of tissue. 

The bone graft being living tissue has certain 
germ-resisting properties. It immediately becomes 
adherent and fixed to the contacting tissues. It not 
only stimulates the bone with which it is contacted 
to increased osteogenesis but it proliferates bone on 
its own initiative. 

40 East 41st STREET. 


OPEN OPERATIONS IN FRACTURES. 

Theoretically, open operations on _ fractures 
aseptically conducted should be of benefit in every 
way, first, by giving us a complete insight into the 
nature and extent of the injury; second, by en- 
abling us to bring about more perfect adjustment; 
and third, by relieving much of the edema and 
blood stasis which is often so troublesome. Prac- 
tically, we must bear in mind that infection does 
and will probably continue to occur in a certain, 
though perhaps small, percentage of cases, and 
where infection does occur, the last state of that 
man is apt to be worse than the first—C. E. Catp- 
WELL in The Lancet-Clinic. 


In the aged, pain and disability in the arm after 
traumatism demand especial care in examination 
of the shoulder. Fracture of the head or greater 
tuberosity of the humerus is often overlooked. 
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ON THE DIAGNOSIS OF FRACTURE. 
Lewis A. Stimson, M.D., 
Professor of Surgery Cornell University Medical 
College. 
New York Ciry. 


It sounds like the rankest platitude to say that 
the physician should be able to recognize a frac- 
ture, and, having recognized it, should be able 
properly to treat it. And yet a large proportion 
—probably a majority—of suits for malpractice 
are based upon failure to recognize a fracture or 
upon its improper treatment; and a large portion 
of the cases of fracture brought to the consulting 
surgeon are those in which the injury was un- 
recognized at first or was improperly treated. 
And these failures, it must. be remembered, are 
not merely failures to recognize details; they are 
failures to recognize the main injury. 

It is worth our while, then, to inquire why these 
failures occur, why they are made by men who 
are careful and well-informed, and to learn if 
possible how to avoid them. 

The difficulty seldom arises in fractures of the 
shaft of the long bones at a certain distance from 
the ends; and when it does so arise the proba- 
bility of harm ensuing to the patient is slight, for 
there is little or no displacement of the frag- 
ments, and the pain or sense of powerlessness in 
the limb is usually sufficient to insure its ade- 
quate protection and withdrawal from use for a 
period sufficient for repair. Such a case might 
be, for example, a subperiosteal fracture of the 
clavicle in a child or a fracture of the tibia by a 
twist of the limb. 

The forms of fracture in which the nature of 
the injury is most frequently overlooked are those 
in which the break involves the end of the bone 
or lies close to it. 

The reasons of this failure to recognize are not 
far to seek. The commonest one, in my experi- 
ence, arises through an unconscious or subcon- 
scious expansion of the rule given for the recog- 
nition of a fracture. That rule is that if abnormal 
mobility and crepitus can be detected a fracture 
is present. The examiner, seeking those signs 
and not finding them, is led to infer that their 
absence is proof of the non-existence of a frac- 
ture. This inference is so frequently made and 
is so frequently erroneous that I have sometimes 
been tempted to wish that these two signs of 
fracture might be banished from our text-books 
and our teaching. While I have applied this 
criticism to both signs, it is more specially applic- 
able to crepitus. Almost always the physician 


or the student in giving his reasons for thinking 
no fracture was present will say “I could not 
find crepitus.” Much less often will he speak of 
abnormal mobility. 

Crepitus is the click felt or heard when one 
fragment is moved upon another. If the frag- 
ments are not in contact or if they are not moved 
upon each other crepitus, of course, is not ob- 
tained. The conditions are frequent in which 
they are not in suitable contact or in which they 
cannot be moved by manipulation restricted with- 
in justifiable limits. Take, for example, a frac- 
ture of the neck of the femur, which is frequently 
and disastrously overlooked and in which, by the 
way, a vigorous search for crepitus may do ir- 
reparable harm. The small upper fragment is 
frequently so fixed to the lower one by.impaction 
or interlocking or by untorn periosteum and 
other soft parts that movements communicated 
to the limb (the lower fragment) will far more 
easily find their center of motion in the joint than 
at the point of fracture. That is, the small upper 
fragment moves so easily upon the acetabulum 
that it accompanies the lower fragment in all 
communicated movements and no movement 
takes place between the two fragments, and con- 
sequently no crepitus is produced. It is not until 
the communicated movement has been pushed 
beyond the point at which the movement of the 
head within the joint is checked by normal ana- 
tomical, or perhaps abnormal, conditions that the 
manipulation forces the lower fragment to find a 
new center of motion at the point of fracture and 
thus produces crepitus. In pushing the explora- 
tion to this improper extent a favorable relation 
of the two fragments to each other may be 
changed for the worse or the periosteum of the 
neck, through which alone the vitality of the 
upper fragment can be conserved, nray be further 
torn and repair be made impossible. 

Fortunately there are other symptoms by 
which, without the aid of crepitus and abnormal 
mobility, the presence of a fracture may be rec- 
ognized or its absence may be confidently as- 
sumed. Of these the principal one is pain, pain 
caused by certain manipulations of the surgeon 
or by the attempt of the patient to exercise the 
functions of the broken bone. The surgeon’s 
manipulations are the making of pressure with 
the end of the finger over the site of the fracture, 
and the pressing of the fragments together, usu- 
ally by pressure made in the long axis of the 
bone. In the first, the surgeon supports the 
limb broadly and firmly so as to avoid chance 
movements which might cause misleading pain, 
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and then with the tip of the finger or, when the 
bone is subcutaneous, with a smaller object such 
as the rubber on the end of a lead pencil, he 
makes pressure at various points over the bone. 
If a fracture is present such pressure along its 
line will cause pain strictly limited to the points 
pressed upon and their immediate neighborhood. 

Thus, in a typical Colles fracture, pain will 
be found on the outer side and the outer portion 
of the dorsum of the radius; in a Pott’s fracture, 
on the lower outer portion of the fibula, over 
the front of the lower tibio-fibular joint, and at 
the internal malleolus or just below it; and in a 
fracture of the external malleolus by inversion 
of the foot, at a point about three-fourths of an 
inch above its tip. In such cases abnormal mo- 
bility and crepitus are not needed for the diag- 
nosis, and in most of them they cannot be ob- 
tained except by the use of undue force. 

If a fracture runs across a bone, destroying its 
continuity, pressure of its two ends toward each 
other causes pain by pressing the broken surfaces 
together. Thus, in fracture of a metacarpal or 
metatarsal bone pressing the corresponding finger 
or toe upward causes pain at the point of frac- 
ture; in fracture of the surgical neck of the 
humerus pressure upward against the elbow 
causes pain near the shoulder; in Colles fracture 
pressure upward, or upward and a little outward, 
on the hand causes pain, and so, in like manner, 
does grasping an object firmly with the hand of 
the injured limb so as strongly to contract the 
flexors. In a Pott’s fracture or a fracture of the 
external malleolus twisting the foot in the direc- 
tion in which it was twisted to cause the fracture 
will be painful, and in a fracture of either con- 
dyle of the femur or of the external condyle of 
the humerus pressing the lower segment of the 
limb toward the injured side (and sometimes in 
the opposite direction) will cause pain. In all 
these manipulations it is essential that the effort 
be intelligently directed to effect the desired pres- 
sure and to avoid other stresses and pressures 
which might by chance act upon other injuries 
elsewhere and thus mislead. 

In adults these measures are prompt, effectual, 
and safe. In children, especially the very young, 
they may be much hampered or defeated by the 
timidity of the patient. 

The other method of causing diagnostic pain 
is to put the broken bone in normal physiological 
action as a lever to overcome some resistance. 
Thus, in fracture of the ulna an attempt to ex- 
tend the elbow against resistance causes pain at 
the sea* of fracture ; coughing, as all know, causes 


local pain when a rib is broken; biting, when 
the jaw is broken. All these tests are easily made 
when the patient is old enough and collected 
enough to make the required effort. 

When one of these tests is affirmative, if it 
causes pain at the same spot each time, and if 
no other explanation of the pain can be given, 
it is almost invariably safe to make the diag- 
nosis of fracture. But when the test is negative 
the inference that a fracture is absent must be 
drawn with some reserve. Some patients are 
exceptionally, remarkably, insensitive, and some- 
times mechanical factors are present which pre- 
vent the contact or the movement of the frag- 
ment or the strain on the partly torn issues 
which is needed to cause pain. And it especially 
needs to be noted that not infrequently in frac- 
ture of the neck of the femur firm pressure of 
the limb upward against the trunk does not cause 
pain. And we all know that such patients can 
sometimes walk; with some limping, it is true, 
but yet they can get about more or less well, 
sometimes for several days. 

This fact, of course, is likely to mislead and 
is in itself largely responsible for some of the 
many failures to recognize a fracture at the hip. 
And these failures are so frequent that it may 
be well to point out in some detail the. means 
by which the error can be avoided. In elderly 
persons the matter is simplified by the warning 
uttered a century ago, and often repeated, that 
in any case of obscure injury to an old man or 
woman which has caused even partial disability 
of the limb it should be treated as a fracture of 
the neck of the femur. We now know that these 
fractures are far more frequent in the young than 
was formerly supposed and that it is especially 
in the young that the ability to use the limb may 
be maintained. In such cases, in the absence of 
the #-rays, we must depend for the diagnosis 
upon pain and swelling. Shortening is absent, 
or if present and slight, cannot be depended upon 
because of the difficulty of exact measurement 
and the possible existence of a ‘normal inequality. 
Independent mobility and crepitus do not exist. 
But there is pain on pressure behind the neck 
and sometimes on similar pressure in front or on 
pressure inward against the outer surface of the 
great trochanter. And, above all, there is ful- 
ness and resistance in front in the upper outer 
part of Scarpa’s space, readily recognized on com- 
parison with the opposite side. It is due in 
fracture at the base of the neck to the reaction 
in the overlying soft parts adjoining the seat 
of fracture, and in those of the narrow part of 
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the neck presumably to distension of the capsule. 
In the presence of these signs it is not only pru- 
dent but also, I think, a plain duty to make the 
diagnosis of fracture and rigorously to treat the 
case as such. 


VICIOUS UNION, IN THE NEIGHBORHOOD 
OF JOINTS. 
James K. Youne, M.D., 

Adjunct Professor of Orthopedic Surgery, Univer- 
sity of Pennsylvania; Professor of Orthopedic 
Surgery in the Philadelphia Polyclinic; 
Professor Orthopedic Surgery in 
the Woman’s Medical College, 
Philadelphia, Pa. 


It is a fact well known to orthopedic surgeons, 
that cases of vicious union in the neighborhood of 
joints form a conspicuous part of their labors in 
this special field of surgery. Unfortunately these 
cases are referred to us, not immediately or at an 
early stage, but more usually after a period of six 
weeks or more has elapsed after the union has 
occurred in a vicious position, often associated with 
deformity and a marked degree of shortening. The 
conditions found may be so divergent, that each 
case resolves itself into a special study. Indeed, 
so true is this statement, that the orthopedic surgeon 
needs to tax his resources in working out these 
problems before interfering, as well as to use con- 
siderable ingenuity at the time of operation. The 
deformities often brought to the attention of the 
orthopedic surgeon, relating to vicious union in- 
clude: 

1.—Sprain-Fracture. (Rupture of the ligaments. ) 

2.—Separation of the epiphysis. 

3.—Fracture in the vicinity of, or within the 
joint. 

4.—Fracture complicated with dislocation. 

5.—Vicious union in the vicinity of the joint. 

6.—Ununited fracture in the vicinity of the joint. 

1. Sprain-Fracture. This form of fracture, often 
seen about the articulation of the ankle or wrist, 
but which may occur at other joints, frequently 
occurs in football players and in victims of falls, 
as upon the ice, etc., in which there is an avulsion of 
a ligament from its bony insertion. Callender, who 
first observed it, described it as “a separation of a 
tendon from its point of insertion with detachment 
of a thin shell of bone.” 

2. Separation of the Epiphysis. This variety of 
fracture is found in those whose bodily growth is 
incomplete, the fracture occurring wholly or princi- 
pally at the cartilaginous junction between the 
epiphysis and the shaft of the bone. In this frac- 


ture the periosteum is usually stripped off for some 
distance from the shaft, remaining attached to the 
epiphysis. It is not infrequently found in the new- 
born due to traction upon the arm or in the axilla 
during delivery. Later in life, one of the forms of 
fracture of the humerus is separation of the epi- 
physis, the fragment usually comprising the entire 
epiphysis in several distinct and recognizable pieces. 

3. Fracture in the Vicinity of and Within the 
Joint. These fractures are classified in regard to 
their topography to neighboring joints, thus, “intra- 
articular” indicates that the line of fracture ex- 
tends into a joint, important because of the possible 
articular inflammation and of the possible change 
in the relations of the fragments, either of which 
may permanently restrict mobility in the joint. 
When extravasation reaches such an articular struc- 
ture intra-articular effusion results as a result of 
irritation of the outer surface of. the synovial 
capsule. 


4. Fracture Complicated With Dislocation. In 
many instances of dislocation, because the asso- 
ciated structures are put on the stretch, the tear- 
ing of some ligaments, and the possible rupture of 
attached muscles, it is not infrequent to find frac- 
tures occurring as complications. Thus the shaft 
of the dislocated bone or of a parallel bone may be 
broken under such a force and strain. Fracture of 
the shaft or of the neck of the dislocated bone may 
prove a serious obstacle to reduction, because of 
lack of the leverage required for the surgeon in per- 
forming the necessary manipulations. As one of 
several illustrations, we may cite the fact that frac- 
ture is not an infrequent complication of dislocation 
of the shoulder. Such a fracture may involve the 
prominences of the humerus or scapula or the ana- 
tomical or surgical neck of the humerus. In anterior 
dislocation the upper part of the greater tuberosity 
is frequently broken off through traction of its at- 
tached muscles. The periosteal detachment may 
persist and the displacement be slight or, as in 
many reported cases, find lodgment in the glenoid 
fossa, thus offering a serious obstacle to reduction. 

5. Vicious Union in the Vicinity of a Joint. This 
complication, also called deformed union, may re- 
sult from imperfect reduction, from yielding of cal- 
lus after removal of splints, or secondary dis- 
placement due to improper dressing and fixation 
apparatus allowing motion at the seat of the frac- 
ture. It may not, however, be due to any fault of 
the surgeon, as where great swelling precludes 
recognition of the displaced fragments, or where 
the bones are so crushed and comminuted that it 
is impossible to restore their shape. 
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6. Ununited Fracture in the Vicinity of Joints. 
Depending upon the period, when abnormal mobil- 
ity has not ceased to exist, such a fracture is at first 
said to exist in a state of delayed union. Some 
weeks later the term pseudarthrosis, failure of 
union or ununited fracture, is applied. The causes 


may be /ocal, as interposition of soft tissue, muscle, 


etc., between the fragments; constitutional, as in de- 
bilitating diseases, Bright’s disease, syphilis, etc. 
The fragments of bone in ununited fracture, may 
not be held together by any material or the union 
may be ligamentous or merely fibrous. When the 
ends of the bones, approximate, move upon each 
other and are supported by a fibrous capsule, a 
false joint or pseudarthrosis is said to exist. 


Before mention is made of any special operative 
methods, I would like to narrate of the many, two 
interesting cases, whose descriptions need no 
further comment. 


Mrs. J. F., age 40, fell on the steps of a church 
and injured her elbow and could not raise the arm 
to the head. She was examined by physicians in 
her native town and seven months later was re- 
ferred to a Philadelphia surgeon. Shortly after 
she was directed to me and offered the following 
symptoms, as taken from my case-book: Examina- 
tion of right arm—Cannot raise the arm to 
the head, and there is an old thickening in the upper 
third of the right clavicle. There appears to be a 
displaced fragment in the inner condyle of the 
humerus (in the elbow joint). When the arm is 
extended it can be flexed only 30 degrees. There 
appears to be a forward dislocation of the humerus, 
as the triceps tendon is prominent. There has 
been, and still is pain over the ulnar nerve. When 
the arm is extended and hanging at the side the 
fingers are flexed. On the night of the accident, 
the woman’s physicians set and dressed the affected 
part in a straight wooden splint and two weeks 
later, under ether, pulled and set at an angle, with 
a metal splint on the posterior surface. I saw that 
this was a fracture-dislocation of the elbow which 
was further corroborated by the #-rays. Accord- 
ingly, on February 10, 1912, just two weeks after 
she came to Philadelphia, I put her under ether and 
prepared for a partial excision of the lower end 
of the humerus. Under the anesthetic the arm 
could readily be flexed to 90 degrees with the ulna 
backward. I opened the joint to an extent of five 
inches by a posterior incision, freed the triceps 
tendon and lengthened it one inch, after which the 
joint appeared to be reduced. The ulnar nerve was 
exposed and was found larger and darker than 
normal. After the operation, the patient was en- 
abled to flex the arm and put the hand to the mouth, 
and thenceforth steadily improved. She wore a 
brace for a time, and eventually completely recov- 
ered. 

Another interesting case was that of a boy; L. B., 
age 12, sent from a neighboring Pennsylvania coun- 
ty, suffering from vicious union of the upper fifth 


of the right femur, following a fracture. Exam- 
ination showed the limb 214 inches shorter than the: 
other with a thickened mass in the upper portion of 
Scarpa’s triangle. The Roentgen ray examination 
showed an overlapping fragment, the fracture be- 
ing just below the lesser trochanter. The opera- 
tion was performed at the Philadelphia Polyclinic 
Hospital. I made an incision five inches long from 
the anterior superior spine of the ilium. The upper 
fragment was found drawn upward and inward 
through the action of the psoas muscle and firm 
union had occurred. This I separated with the 
chisel and freshened the ends of the bones. By 
using strong traction with the limb in the flexed 
position, the ends of the bones were brought in 
apposition. I had intended plating the ends of the 
bones, but I forsook the plan, as the patient was. 
greatly shocked by the operation and manipulation. 
I then decided to close the wound and dress the 
limb on a double inclined plane, applying a weight 
of twenty pounds to the femur. As a result of this. 
treatment shortening did not exceed 34 of an inch 
and joint-motion is perfect. 
TREATMENT. 

As has been previously stated, no set rules or 
positive directions can be arbitrarily set down in the 
treatment of the deformities incurred by vicious 
union in the vicinity of joints. Skill and ingenuity 
alone can successfully treat a class of cases, such 
as this, presenting varying and various types and 
degrees of deformity. I shall therefore content 
myself with the mention of a few salient points 
most relevant to the subject, remembering that 
this is no place to describe such measures as are: 
ordinarily treated in the field of general surgery. 

(a) As to Separation of the Epiphysis. Suspect- 
ed fractures of this type should receive careful and 
prompt attention, as they are frequently overlooked 
—especially in the young. This is especially true 
in coxa vara traumatica (epiphyseal separation of 
the upper end of the femur), where often the 
absence of definite symptoms allows of the develop- 
ment of pronounced deformity. When the accident 
occurs during attempts to correct ankylosis, rhachi- 
tic deformities, etc., the employment of a plaster 
cast in the best possible position in abduction is 
advised. (After Whitman’s method.) 


As to Complicated Fractures. So-called irre- 
ducible dislocations are often associated with frac- 
ture in their vicinity. In all such instances the pre- 
vious history of the individual as regards injury 
should be considered, and a careful comparison of 
the injured part with its normal fellow should never 
be neglected. The reduction is frequently compli- 
cated by the associated fracture and displacement 
of the fragments of the joint, laceration of the 
soft parts and inflammatory deposits. An excessive 
amount of callus about the joint may complicate 
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reduction. The operative measures include trac- 
tion, manipulation, extension, counter-extension, 
arthrotomy and resection. Extension and counter- 
extension are not at the present time employed, since 
by traction and manipulation all that is possible can 
be accomplished except in those cases requiring 
operative interference. When the manipulations 
have proved unsuccessful, arthrotomy, or opening 
of the joint, should be undertaken. With strict 
antisepsis, divide the artificial fibious bands and re- 
move the callus; the articular surfaces are to be 
made more normal in outline and foreign growths 
which may have formed around the surface must 
be removed. Arthrotomy is frequently required in 
the shoulder, elbow and hip. Where a portion of 
the head of the bone is lying loose in the cavity, 
unless treated at the time of the fracture, it should 
be removed at the time of operation. The operation 
devised by Murphy of interposing fascias between 
the extremities of joints, has demonstrated its value 
after the reduction of the luxation, where there is 
a tendency to ankylosis. When attempting the re- 
duction of a dislocation, if a fracture occurs 
especially near the joint, as at the hip or shoulder, 
a better position may be secured or the deformity 
resulting may be subsequently corrected by 
osteotomy or osteoclasty. 

As to Ununited Fractures. As a result of faulty 
setting, muscular action, or secondary displacement, 
vicious union often occurs, there being evidenced 
overriding of the fragments, angular deformity or 
rotation of the fragments upon their long axis. The 
lower extremity is most often affected in the ratio 
of 5tol. These fractures, in the vicinity of joints, 
are most productive of deformity either from the 
fragment projecting directly into the joint or from 
exuberant callus formation. Treatment depends 
upon the character of deformity and the period 
elapsing since the time of the accident. If the callus 
is found soft, the surgeon should refracture the 
bone at the seat of the callus deposit and apply a 
plaster-of-Paris dressing. If two months have 
elapsed, the angular deformity may be remedied by 
osteotomy or osteoclasis. Osteoclasis is the best 
procedure for the shaft of the bone, and osteotomy 
when the deformity is near the joint. If the frag- 
ments overlap and the fracture is compound it may 
be necessary to remove a portion of bone, and in 
some situations, as in the fibula or ulna, a subperios- 
teal exsection may be found necessary especially if 
the lower fragment be greatly displaced into the 
articulation. 

In pseudarthrosis resection of the ends of the 
bones may be demanded with wiring or plating of 
the fragments in normal position. If the pseud- 


arthrosis be of recent origin a leg brace will often 
enable the patient to walk, and the friction of the 
ends may be followed by firm union. Cuneiform 
osteotomy is at times demanded in the treatment of 
angular deformity. In conclusion, it is well to re- 
member that orthopedic affections near or at the 
joints are very prone in not a few instances to favor 
the production of ankylosis, a discussion of which 
subject it is not necessary here to detail. 


A SPLINT FOR MAINTAINING NAIL EX- 
TENSION DURING TRANSPORT. 
Joun C. A. Gerster, M. D. 

New York 


After nail extension is once established in a 
fracture of the lower extremity, it is of considerable 
importance to control the effect of traction not only 
by the fingers and the tape measure, but also by 
the x-ray. The ideal method is to bring the x-ray 
apparatus to the bed-side and to take exposures 
without disturbing the fractured limb. Very few 
hospitals have this convenience. Another way is to 
move the patient, bed and all, to the x-ray room by 


Fig. 1. 


Steinmann’s Splint. 


means of a bed truck. In many institutions this also 
is not feasible; either there is no bed truck, or the 
elevator is too small to accommodate the bed, or the 
doors are too narrow. Besides these objections, 
such transportation is most disagreeable to the 
patient unless it is made very slowly, because the 
slightest jar is promptly transmitted to the frac- 
tured limb in magnified form by the weights and 
pulleys of the traction apparatus. 

Steinmann, who has done most to develop the 
method of nail extension, devised a splint for main- 
taining extension during transportation (Fig. 1). 
As the diagram shows, it is a hip splint having two 
rings: an upper padded one, set obliquely to fit 
snugly against the pelvis, and a lower one whose 
lower margin impinges against the projecting ends 
of the nail. The lateral bars connecting these rings 
are made in two pieces held together by a thumb- 
screw on either side, permitting adjustment. Need- 
less to say, the splint is applied before traction is 
discontinued. There are three mechanical defects in 
this splint. The first is, that no provision is made 
for supporting the limb beyond where the nail lies; 
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hence any deviation of the limb as a whole from its 
correct position, either antero-posteriorly, laterally, 
or mesially, is bound to cause the corresponding 
displacement in the opposite direction at the point 
of fracture. The second defect is that no matter 
how carefully inserted, the nail almost never lies 
exactly at right angles to the long axis of the limb. 
There is no provision made for avoiding too much 
pressure on one end of the nail, and little or none on 
the other. Besides, such local mechanical adjust- 
ment could never be reliable, unless it were made 
excedingly complicated. The third defect, as point- 
ed out to me by Vernon the radiographer, is that the 
side bars being made of metal offer a serious ob- 
stacle in obtaining lateral exposures of the fracture. 

With these objections in mind, I have devised a 
long hip splint (Figs. 2 and 3), reaching from the 
pelvis well beyond the heel. The upper padded ring 
is made in two halves which are hinged behind, while 
their free ends in front are locked with a thumb- 


Figs. 2 and 3. Anterior and lateral views of transportation 
splint for nail extension cases. 


screw. The lateral longitudinal bars are made of hard 
wood so as not to interfere with the x-rays; and the 
metal stirrup or-cross-bar joining their lower ex- 
tremities is composed of two overlapping slotted 
parts held together by a thumb-screw. The semi- 
circular support for the tongs is described below. 

The splint is applied in the following manner: The 
thumb-screws at either end of the splint are loosened 
so that the oblique pelvic ring (heavily padded) is 
opened and its jointed halves are accurately fitted 
in place, the patient merely raising himself a little. 
As the ring is closed, the longitudinal bars and 
stirrup are adjusted. Slings of bandage material 
are passed behind the limb, at the middle of the 
thigh, the knee and the ankle. A metal arch with 
ends resting on the longitudinal bars, supports the 
Steinmann tongs and prevents them from imping- 
ing against the shin. Finally, the rope connecting the 
tongs and weights is firmly grasped and the weights 
are removed. Without lessening the traction, the 


rope is fastened to the crossbar or stirrup. Once 
this is done, the entire limb may be moved by lift- 
ing the splint and this without causing pain or dis- 
placing the fragments. 

The splint was used by me at the Knickerbocker 
Hospital last July (1913). At that time the side 
bars were of metal instead of hard wood. 


ASTRAGALUS INJURIES. 
Freperic J. Cotton, M.D., 
Boston. 


For a bone of its size, carrying the entire body- 
weight, the astragalus has had too little attention 
paid to it. 

Most men would have to think to locate it, and to 
think twice to describe its shape and functions. 

The astragalus is a block-and-pulley bone,—all 
the tendons pass over it, most of them play in 
grooves on is surface. 

Its function depends purely on its shape and its 
articulations. I have called it a “block,” but it has 
a curious function, not to be classified in the terms 
of ordinary mechanics, for, owing to its peculiar 
form, and the strange obliquity of its lower joint- 
surfaces, it acts also as a transformer of the direc- 
tion of motion—as a worm gear does in machinery. 
Through its presence between leg and’ ankle bones 
not only are the motions of flexion and extension 
carried out by the tendons that play over it as over 
a pulley, but a rotary motion is added, that of pro- 
and supination—a motion that occurs only in the 
joints between the astragalus and the other bones ° 
of the tarsus. 

These movements, first accurately described, I 
think, in an article published in 1899*, are all im- 
portant in the mechanism of foot movements. 

The hinge motion between tibia and astragalus 
is simple; the rotary motioh below the astragalus is 
very complex and not to be supplied by any mechan- 
ical substitute. 

Hence the importance of astragalus injuries, and 
injuries of other bones articulating with the astraga- 
lus.* * 

Such injuries are not rare; they are confusing 
both from the variety of lesions possible and from 
the complexity of many of the individual lesions. 

An excellent summary of the described lesions in 
this region may be obtained in the last (1912) edi- 
tion of Stimson’s Fractures and Dislocations. 

For this paper, I have felt that a clearer perspec- 


vor'ut’ Lovett and F. J. Cotton, Trans. Am, Orthopedic Ass'n, 
ol. 

**For an account of the results of injuries of the os calcis involv- 
ing the posterior joint between astragalus and calcis, see Cotton and 
Wilson; Fractures of the Os Calcis, Boston Medical and Surgical 
Journal, 1908. 
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tive might be given by a brief summation of per- 
sonal observations,—résumé of an experience that 
may probably give a fair view of what lesions are 


- likely to be met with, and hence to be expected and 


borne in mind, for after all it is the expected that 
always happens, if one is reasonably instructed as 
to what to expect. 

The number of cases on which this paper is based 
would be hard to state, for there have been many 
astragalus luxations associated with fracture of the 
posterior tip of the tibia.* 

Also many cases involving the astragalus in its 
function are really calcis fractures—nearly 100 of 
these. What may fairly be called astragalus in- 
juries will not total over two dozen, and not over a 
dozen that have been observed personally. 


16143 


Fig. 1. Fracture of neck of astragalus, reduced. 


These cases are divisible, roughly, into classes, as 
follows: 
Fractures. 

(1.) Fracture of the neck. 

(2.) Simple split fractures of the body. 

(3.) Apophysis lesions. 

(4.) Transverse and oblique fractures of the 
body with luxation of fragments. 

(5.) Complicated fractures with luxations. Lux- 
ations. 

(6.) Forward of the astragalus and foot at the 
ankle, with or without complicating fractures. 

(7.) Backward of the astragalus and foot at the 
ankle with or without complicating fractures. 

(8.) Rotary double luxation. 


*See Cotton: Dislocations and Joint Fractures; Saunders, 1910, 
pp. 556 and 577. These cases have been gathered together in an 
article now nearly ready for the press. The fracture is a > 
type, not uncommon. I have been discovering so many at 
hospital of late years that the house officers have dubbed it “Cot. 
ton’s fracture. 


(9.) Subastragaloid luxation—inward. 
(10.) Subastragaloid—outward. 
(11.) Partial subastragaloid luxations. 
(1) Fracture of the neck. 

This fracture is usually the result, apparently, of 
a fall in which the weight is received on the ball of 
the foot. In a case of E. G. Brackett’s* there was 
on one side, fracture of the os calcis, on the other, 
a break of the neck of the astragalus. The differ- 
ence in trauma seemed to be that in one case the 
heel, in the other the ball of the foot suffered the 
impact of the fall. 

The lesion here noted is illustrated in Fig. 1. 
In this case the slight deformity was reduced (late) 


oe 2. Fracture-luxation of astragalus. November 17, 1912. 
(Radiograph by Dr. A. W. George.) 


by the use of a Thomas wrench. The end result 
was good. Ina third case the result, so far, is fair, 
the case is only convalescent. 

Given a reasonably accurate replacement, union 
by bone and restoration of function are to be ex- 
pected in this class of cases. 

(2) Simple splits of the body of the astragalus. 
These cases seem not to be common. 

I have, myself, seen but two.** In one there was 
a split in the sagittal plane, without appreciable dis- 
placement.*** There was much soreness, but the 
result when last seen (convalescent) was very 
encouraging, and I understand that the patient re- 
covered entirely. 

In the second case the split was nearly horizontal, 


*See “Dislocations and Joint Fractures,” Cotton: W. B. Saun- 
ders, Phila., 1910, p. 596, for plates of this case. See also Figs, 
1093, 1094, 1095, 1096 for other cases of neck fracture. 

*Cotton: Loc. citat., Fig. 1101, for drawing of autopsy speci- 
men of this lesion. 

** *7bid., Fig. 1100. 


J 
| 
i 


AMERICAN 
JouRNAL OF SURGERY. 


34 


CoTTON—ASTRAGALUS INJURIES. 


January, 1914. 


just below the upper articular surface. Clinically, 
the ankle showed nothing beyond localized soreness. 
This man left the hospital early. Results not traced. 

(3) Apophysis lesions. 

The apophysis (os trigonum of the anatomist and 
embryologist) is a sort of spur extending outward 
behind from the astragalus (normally) of varying 
size. Often enough, after trauma, it is shown by 
the x-ray apparently separated or broken. 

I am skeptical about these pictures. Certainly 
some of them, I think most of them, are cases of 
persistently separate ossification. I have seen two 
that I think were broken.* In both cases there were 
other lesions that complicated the picture. I be- 
lieve the traumatic lesion to be rare and probably of 
little consequence, save as a diagnostic trap. 


Fig. 3. Front view of the same case as Fig. 2, or talag | displace- 
ment of astragalus fragment laterally and the malleolar fracture. 


(4) Body fractures with luxation of fragments 
forward and back. 

This lesion has interested me particularly, partly 
because of the obscurity of the condition—the lack 
of recognition of what I believe to be a type; partly 
because the practical problem of repair presents 
real difficulties. 

Three cases of this lesion have presented them- 
selves to me within the past two years. 

The first patient, a vigorous young man of 35, a 
Swiss civil engineer on detail expert work in this’ 
country, referred to me by Dr. John Whitehead, 
of Salisbury, North Carolina, had been riding in the 
Carolina woods when his horse bolted and eventual- 
ty caromed against one of the trees that are lament- 
ably frequent in these “piney” woods. 

Save that the foot was jammed between horse 


*Cotton: IJbid., Fig, 1095. 


and tree, there is no detailed information available 
as to the mechanism of the accident. 

There were efforts at reduction. After two 
weeks I saw him. There were healed excoriations; 


Fig. 4. Same case as Figs. 2 and 3. April 8, 1913. 


more important, there were areas of actual necrosis 
from trauma—sheer crushing of tissue.** (Note.) 
The conditions of bone damage are shown in Figs. 
2 and 3. 


Fig. 5. Sagittal view of the same case, April 8, 1913. 


It was three weeks*** after the accident when I 
cut down on the joint on both inner and outer sides, 
and effected a reduction by direct leverage on the 


**Note.—If one obtained sterilization and drying of tissue ne- 
crosed by traumatic pressure, it need not be a bar to open opera- 
tion. 

***The delay was partly due to time lost in the early attempts 
at reduction, and in travel, but in part also to the necessary prepa- 
ration for operation. My routine is alcohol to dry, after openin; 
blebs, then cocoa-butter to soften; then the regular ‘‘two day prep. 
that I exact in all bone and joint work—scrub, soap poultice, alco- 
hol and 2 per cent iodine. 
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fragments with traction on the foot and rotary 
manipulation. 

This reduction went unexpectedly well, and the 
foot was held in plaster without trouble. 


Fig. 6. Second case of fracture-luxation of the body of the 
astra “> —* reduction. June 7, 1913. (Radiograph by Dr. 
. W. George. 


Massage and regulated active (no passive) mo- 
tions were begun early and persistently carried out. 


Later passive motions were added. 
In this case there were associated malleolar frac- 


Fig. 7. Front of view of the same case as Fig. 6. No malleolar 
fractures save the tearing away of the extreme tip of the external 
malleolus. June 7, 1913. 


tures and some lateral displacement that compli- 
cated matters. 

This patient has now a solid ankle of absolutely 
normal appearance, but has (report from Baden, 
November, 1913) somewhat less hinge motion at 


the ankle than I had hoped for, though the foot is a 
very serviceable one. (Figs. 4 and 5.) 

A second case, very similar, occurred in a young 
woman who was mixed up with an automobile that 
“turned turtle.” 

Here, again, there was an oblique split of the body 
of the astragalus with luxation of the fragments 
forward and backward from the tibia. 

In this case, however, there was no lesion of the 
tibia or fibula. (Fig. 6.) 

There was the usual trouble and delay before 
operation from crushed tissue and blebs.* Then 
reduction (with incision on both sides) by direct 
leverage—plaster, early active motion and use. In 
this case an early restoration of reasonably near 
normal function was obtained, but there was much 
trouble from damage to the trunk of the musculo- 
cutaneous nerve. 


Fig. 8. Same case as Figs. 6 and 7, reduced and in plaster. 
June 20, 1913. 

At last report, five months after operation, there 
was still slight limitations of all motions but a very 
serviceable foot. 

The third case was one operated upon September 
22, 1913, by invitation in the clinic of Dr. Edward 
Martin, at the University of Pennsylvania: the 
lesion was very like that of the last two, but of 
three months’ duration, and obviously irreducible. 

An attempt was made, after excision of the pos- 
terior fragment and extensive rupture of the new 
formed ligaments, to reduce the foot and the for- 
ward fragment backward to a serviceable position. 

In this case the result seems to have been less suc- 
cessful, and despite exercises, etc., the man has not 
yet a very good foot: dorsal flexion, particularly, is 
decidedly limited, according to the latest report. 

(5) There are certain complicated fracture-luxa- 

*In this case, some I dealt with blebs by alcohol sterilization, 


opening of the blebs, with alcohol dressings to dry them, wit 
cocoa Butter tc soften the dried layers, and then with my routine 


“two day” sterilization—scrub, alcohol, green soap poultice, sterile 
dressing; repeat after 24 hours; then sterile dressing; then 2 per 
cent tincture of iodine; then 2 per cent iodine early in the morn- 
ing of day of operation, then 2 per cent iodine “on the table.” 
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tions, hard to describe, of which the following may 
serve as an illustration: : 

D. J., aged ——, came to the Boston City Hospital 
September 26, 1913. His foot was grotesquely dis- 
placed outward, and the circulation much interfered 
with, the skin tensely and dangerously stretched. 
There was a tiny wound that rendered the fracture- 
luxation compound. He was promptly etherized, 
and the lesion cut down upon. 

What we found was a rotary luxation of the 
body of the astragalus inward, rotated over ninety 
degrees. The body, broken loose at the neck, torn 
loose from all connections (apparently), lay turned 
out under the skin; the foot with the astragaloid 
head lay inward in extreme pronation. The vessels 
and nerves were displaced forward. (Fig. 10.) 

Reduction proved impossible until the tendo 
Achillis was cut. Then rotation and reduction were 
accomplished. The cut tendo Achillis was sutured, 
and in the end the foot was put up in plaster, in good 
position. 


Fig. 9. Front view of the same case as Fig. 8. June 20, 1913. 


This patient is now only convalescent. Evidently 
he is going to get a serviceable foot. Union is solid 
and bony. In this case the sloughing of bruised skin 
has brought about some delay byt no joint infection 
or bone necrosis. 


There are pure luxations of the astragalus as 
well as fracture cases. Commonest are luxations of 
the whole foot at the ankle with chipping off of 
one or another tibial joint-edge. Sometimes the 
luxation occurs without chipping (Fig. 11.). 

(6) Here and there we find forward luxation 
with fracture of the front edge of the tibial joint 
sus‘face; here, as a rule, the damage to the tibia is 
considerable. 

(7) Much commoner is the backward luxation of 
astragalus and foot, associated not only with chip- 
ping away of the malleoli, but also with fracture 
and displacement of both malleoli. Such injuries 


are rather common. Their importance rests large- 
ly on the loss of dorsal flexion due to the backward 
displacement of the astragalus and to the loss of 
any firm lateral support due to the slipping back of 
the astragalus out of the broken mortise which 
should hold it firm. 

This lesion is treated in detail in a paper now un- 


Fig. 10. Complete rotary luxation (“double rotary”) of body of 
ae compound. Photographs and sketch on the table before 
der construction; suffice it now to say that the im- 
portant question is that of diagnosis; given a proper 
understanding of the condition, reduction is simple, 
and the results are no worse than those of the usual 
Pott’s fracture. 

The unrecognized, unreduced cases do extraordi- 
narily badly.* The reduced cases recover extra- 
ordinarily well. 


Fig. 11. Forward luxation of astragalus and foot at the ankle. 
No fracture save a minimal chipping of the internal malleolus. 


(8) Rotary luxations of the astragalus without 
associated fracture seem to be a class established 
beyond cavil by the older literature.* * I am a bit 
skeptical about the common occurrence of such dis- 
placements without fracture. I have not seen such 
cases, but I have had the chance to see two cases 
in which this lesion is recorded in long-ago records 
of the Boston City Hospital. 


late 


*Something, often much, can be done for these cases hd 
ction of 


operation, but only upon the basis of a complete reconstru 
the ankle joint. : 

* *This is the same lesion shown in Astley Cooper’s plate jong ago. 
A like case but with outward displacement—a case of Dr. Lathrop’s 
is shown in Cotton: Loe. cit., Figs. 1087-1088. 
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In these cases the accepted treatment of that 
time was carried out—astragalectomy. 

Astragalectomy is a recognized orthopedic opera- 
tion, but these two results, studied, would leadsone 
to prefer a properly done amputation at the point 
of election. 

One of these patients walks rather well, the other 
walks with a hitch, and has been practically a cripple 
since his injury, many years ago. 

The astragalus is mot a negligible mechanical 
factor. 

(9) Subastragaloid luxations. 

Luxations beneath the astragalus are common. 

Inward luxations occur, apparently, from forced 
inversion of the foot. 


The first case to be noted was in an Italian of 40 
years, brought into the Haymarket Square Relief 
Station, August 26, 1906. He got mixed up with a 
derrick. On entrance, the right foot was shifted 
into marked inversion, with the head of the astraga- 
lus notably prominent in front, near the fibula. Un- 
der ether, traction and circumduction gained noth- 
ing. Only by having the assistant fix the head of 
the astragalus as far inward as it could be shoved, 
was reduction accomplished by circumduction of the 


Fig. 12, Subastragaloid luxation of the foot inward. Sketched 
on the table before reduction. August 19, 1913. 


foot. Reduction was perfect; I know nothing of 
the end-result as to function. 

Another case seen August 19, 1913, presenting 
just the same picture, proved most difficult to re- 
duce. What was in the way is not clear: at length 
by some fortuitous movement I got it back. The 
patient did well, but as usual in hospital cases, he 
disappeared into the maw of the out-patient clinics 
and there are no later data. (Fig. 12.) 

Another case shows a similar luxation; in this 


case reduction was fully successful.** _ 

In the summer of last year, my house surgeon, 
F. B. McCarthy, successfully reduced a compound 
luxation of this type. 

The case shown in Fig. 13 refused treatment and 
went home unreduced. 

(10) Subastragaloid luxations outward are prob- 
ably less common.*** 

This autumn I have seen one case. This was in a 
"e *Cotton: Loc, citat. Fig. 1103. Note also Figs. 1102, 5, 6, 7, 
10. and 11, 

** *7bid,, Fig. 1104. 


man of fifty who twisted his foot (August 7, 13), 
in dropping off a car. He showed extreme de- 
formity, with excessive prominence of the astraga- 
loid head. The displacement of the foot out and 
backward was so extreme that one could hardly be- 
lieve the fibula intact. 

Reduction, however, proved easy under the re- 
laxation of anesthesia and there were no fractures. 

Examined December 12, 1913, he showed only a 
moderate scar—thickening about the head of the 
astragalus, had practically normal motion in all 
directions and could walk with only a slight hitch, 
and with little pain, even after prolonged use of the 
limb. 

(11) There is a class that I cite with some hesi- 
tation—the sub-astragalus sub-luxations. 

There have been three cases, two of them operat- 
ed upon, that I can interpret in no other way than 
as inward sub-luxations of the foot beneath the 
astragalus. Clinically, they appear as a moderately 


LURES - 


Fig. 13. Subastragaloid luxation of the foot inward. 


marked club-foot of traumatic origin. Obviously 
there is no full luxation of the posterior calcaneo- 


astragaloid joint in these cases, but there is a real 
sub-luxation at the anterior joint and some dis- 
placement posteriorly. In one case, part of the 
astragaloid head had to be resected before reduc- 
tion was practicable. Just what the original obstacle 
to a reduction is I can not say.* 

These are notes, not of all the things that may 
happen, but of what I have chanced to see and to 
have to treat. This class of injuries, while not rare, 
are rather unfamiliar, and are apt not to be clearly 
understood. Their importance, in the sense of the 
lamentable results of failure to recognize them, is 
the excuse for this detailed account of individual 
cases. 

Recngnized and adequately handled, these cases 
do so well that it is worth while to be ready to meet 
them adequately when they are encountered. 


*See Cotton: Loc. citat., Figs. 1116, 18, 19, 20, 21, 22, 24, 25. 
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SOME IMMEDIATE AND REMOTE RE- 
SULTS OF FRACTURES OF THE 
SKULL AND OF THE SPINE. 


CuHarces A. Extsserc, M.D., 
NEw York. 


[From the Second Surgical Service of the Mount Sinai 
Hospital (Dr. Howard Lilienthal), and the Surgical 
Department of the N. Y. Neurological 
Institute. ] 


The chief importance of a fracture of the skull 
arises from the injury caused to the brain and to 
the other cranial contents (nerves and bloodves- 
sels). Hence, a consideration of some of the effects 
of fracture of the cranial bones has to deal mainly 
with the symptoms due to brain or nerve disturb- 
ance. 

In many cases the cranial injury is of such sever- 
ity that death is either immediate or occurs within 
a few hours. In not a few instances, however, 
the symptoms presented by an individual who has 
sustained an injury to the head are not definite, 
there is no evidence of a depression of any part of 
the cranial vault, no signs of fracture of the base 
(hemorrhage from the ears, subconjunctival 
ecchymoses, etc.). The patient may be fully con- 
scious, he may be drowsy or in a stupor, there may 
be a weakness or a paralysis of one or more ex- 
tremities, signs of irritation of sensori-motor tracts 
(twitchings or convulsions), exaggeration of 
normal and the presence of pathological reflexes. 
What physical signs are of importance? Should 
every patient with marked symptoms be subjected 
to operative interference? 

Many surgeons incline to the view that all frac- 
tures of the skull should be operated upon; that an 
exploratory incision will do no harm; that a posi- 
tive diagnosis can be made only by that means; that 
post-traumatic epilepsy is less frequent when frac- 
tured bone—even if there is no depression—be re- 
moved. 

It has been my experience that the immediate 
and remote results of conservative treatment are 
very satisfactory, and I can see very little reason 
why a fracture of the skull without dislocation 
of the fragments and with few brain symptoms 
should be operated upon any more than a fracture 
anywhere else in the body. 

Nor am I convinced of the correctness of the 
view often expressed, that epilepsy more often fol- 
lows in those who have not been operated upon. 
lt is mainly a question of correct diagnosis. If an 
individual is not operated upon who has depression 
of bone, a laceration of the dura and brain, or a 
large intradural clot, of course the statistics of the 


frequency of epilepsy will be higher in the un- 
operated. In my experience, about one-third of 
all patients who have had a skull fracture de- 
velop, after one or many years, either Jacksonian or 
generalized epilepsy. In a very small number of 
these patients, operative interference will reveal a 
cystic collection of fluid, and with the evacuation of 
this fluid, the convulsions will cease. In a still 
smaller number of patients the attacks seem ‘to be 
due to adhesions between the cortex and. the mem- 
branes. In the majority of instances, very little 
is found at operation to explain the convulsive 
seizures, and, unfortunately, only a very few of the 
patients will be permanently relieved by the inter- 
ference, no matter whether the surgeon divides 
adhesions or excises part of the cortex of the Ro- 
landic area, and no matter whether the osteoplastic 
flap is replaced or whether a large bone defect be 
allowed to remain. 

The indications for operative interference in 
fracture of the skull should be based upon the 
diagnosis of the condition present in the individual 
case, and upon the question whether there is a 
stationary or an advancing lesion. The fact that the 
patient is drowsy or in a stupor is not of itself an 
indication for operation, for an individual with so- 
called cerebral concussion without bony fracture or 
gross injury to the brain, may remain in a stuporous 
condition for many hours. It is a different matter 
if the stupor becomes deeper and if more and more 
evidence of increased intracranial pressure appears. 

Congestion of the retinal veins and slight pinkish 
color of the discs occur with great frequency after 
simple fissured fractures of the skull, but if fre- 
quently-made ophthalmoscopic examinations reveal 
increasing changes in the fundi, we may be certain 
that the intracranial lesion is advancing. 

That an individual has a weakness or paralysis of 
one or more limbs immediately after having sus- 
tained an injury to the head, does not mean that 
operation is indicated, for the operation will often 
fail to show a lesion that can be remedied by the 
surgeon. On the other hand, the progression of the 
symptoms—weakness increasing up to complete 
paralysis, twitchings increasing up to convulsions— 
is an evidence of an advancing process in the 
cranial cavity. 

Nor is it necessary or advisable to operate upon 
every patient who presents symptoms of fracture of 
the base of the skull. If there are no evidences of 
greatly increased intracranial tension, operation can 
be safely delayed; if symptoms due to pressure 
from blood or from edema of the brain tissue ap- 
pear, there is always time enough to perform a 
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decompressive operation. The surgeon who per- 
forms well-timed rather than immediate operations 
will be bound to have the best results. 

I have become accustomed to group patients with 
fractures of the skull into the following classes: 

1.—Patients with evidence of fracture of the 
vertex with few or no brain symptoms, no loss of 
consciousness, no twitchings, paralysis or convul- 
sions. These patients need not be operated upon, 
but they must be carefully watched for the appear- 
ance of new symptoms. At any time during the 
course of a number of days after the head injury, 
they may develop signs of cerebral compression due 
to slow venous bleeding or to edema of the brain. 
The pulse and respirations must be taken at short 
intervals and the eye grounds carefully examined 
every few hours. If the symptoms show a tendency 
to progress and are well localized to one part of the 
brain, the surgeon may be in doubt whether there 
is increasing extradural or intradural hemorrhage. 
An exploratory puncture of the skull may then have 
to be done and it can often be accomplished under 
local anesthesia. A small drill hole is made through 
the soft tissues of the scalp and the bone, and a 
blunt pointed aspirating needle is passed through 
the drill hole until the dura is reached. If aspira- 
tion fails to reveal blood, the needle is pushed 
through the dura and aspiration is again done. By 
this means we are able to determine with certainty 
whether there is any considerable collection of blood 
inside or outside of the dural sac. If the symptoms 
become more marked, still a subtemporal decom- 
pression may become necessary. 

2.—Patients with partial or complete loss of con- 
sciousness, weakness of one side of the face, marked 
weakness or paralysis of the upper or lower limb of 
the same side or of both limbs, exaggerated tendon 
reflexes with ankle clonus, show pulse and respira- 
tion. These patients have either a marked depres- 
sion of bone or a large extradural or intradural col- 
lection of blood, and must usually be operated upon. 
The operation that must be done is either removal 
of depressed fragments of bone, removal of extra- 
dural extravasation of blood -with ligature of a 
bleeding middle meningeal artery, or incision of the 
dura with removal of a subdural collection of blood 
and treatment of lacerated brain tissue. If none of 
the conditions just mentioned is present, a subtem- 
poral decompressive operation should be done. 

3.—Patients in whom few symptoms are present 
at first, but who develop after a few days signs. of 
increased intracranial pressure — papilledema, 
drowsiness, respiratory disturbances, slow pulse. 
The symptoms are due either to slow venous hemor- 
rhage or to edema of contused brain tissue. If the 


signs point to a localization of the compression of 
the brain, an exploratory trephining must be done: 
over that region; otherwise a subtemporal decom- 
pression is indicated. 

4.—Patients with the signs of fracture of the 
base. As soon as any symptoms of increased intra- 
cranial pressure appear, a subtemporal decompres- 
sion must be performed. 

Experience has shown that patients who have 
sustained an injury to the head may, after a num- 
ber of months, develop an abscess of the brain. In. 
an individual, therefore, who a number of months 
after a cranial injury, presents rapidly increasing: 
brain symptoms, the suspicion of a brain abscess is 
justifiable. 

Recently, there was admitted into the Second 
Surgical Service of Mt. Sinai Hospital a man of 
24 with mental disturbances, twitchings of the left 
side of the face and left upper extremity and begin- 
ning optic neuritis. The patient had never had 
any ear trouble but dated the symptoms back to a 
fall from a ladder some three months before. He 
had not lost consciousness at the time of the fall,. 
was able to continue with his work, but complained 
of frequent headache from that time on. The: 
marked cerebral disturbances developed a few days 
before his admission to the hospital. Within 24 
hours of his admission, the left upper extremity 
became paralyzed and a weakness of the left lower 
extremity developed. Operation was performed 
on the day following, and disclosed a large abscess 
in the right parietal lobe. 


FRACTURES OF THE SPINE. 


There is no more deplorable accident than a 
fracture of the spine with crushing of the spinah 
cord. A young man dives in shallow water, strik- 
ing upon his head, a young woman falls out of a 
hammock or down a flight of stairs, a workman is- 
struck in the back by a heavy weight. At once 
there is a more or less complete paralysis of the 
lower or the lower and upper extremities, with loss. 
of all sensation, disappearance of superficial and 
deep reflexes and of control of the bladder and rec- 
tum. Lumbar puncture shows bloody fluid, the 
4#-ray examination discloses a fracture of one or 
more vertebrae. Many of these patients live for a 
number of weeks, remaining paralyzed, the final 
outcome being ushered in by high and irregular 
fever. Others remain alive for many months or 
for several years, and succumb to bedsores and kid- 
ney infections. In a very few, improvement fol- 
lows: the reflexes return, motor and sensory powers. 
return to a considerable extent, and after many 
months or years, the patients are able to get about 
on crutches or with canes. The improvement 
which occurs is an evidence that there could not 
have been a complete transverse crushing of the 
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cord. Such a course is rare, however, and the 
symptoms of a complete transverse lesion of the 
cord will generally persist to the end uninfluenced 
by operative treatment. Therefore it is useless to 
subject these patients to operation, and the surgeon 
must not be misled by the return of some of the 
tendon reflexes. I have, in several instances, ob- 
served a very slight knee-jerk return for a few 
days, many weeks after a complete transverse crush 
of the cervical cord. One of the reasons why 
laminectomy for fracture of the spine has fallen 
into considerable disrepute is that so many patients 
with a hopeless lesion have been operated upon. 

It is quite a different matter with those patients 
in whom the paralysis is not complete, in whom 
there is not a complete loss of all sensation up to 
the level of the injury, in whom some of the re- 
flexes persist and are perhaps exaggerated. The 
majority of these should be operated upon as soon 
as possible after the injury, especially if #-ray pic- 
tures show marked distortion of the spinal canal by 
fractured bone or dislocated bodies of the verte- 
brae. It has been my experience that those patients 
who have marked root pains are very favorable 
cases for operative interference, while in those who 
are free from pain, the outlook for great improve- 
ment after the operation is not so good. 

Some patients have few symptoms from a spinal 
fracture because there is little or no dislocation of 


the fragments, but many months or years later, they - 


begin to show symptoms of interference with the 
functions of the spinal cord. The symptoms are 
often due to narrowing of the spinal canal by a new 
growth of bone, or callus has caused a more or less 
marked angulation of the cord with pressure upon 
nerve roots. These patients can be entirely relieved 
of their symptoms by a wide laminectomy, which 
relieves pressure upon the cord and nerve roots and 
straightens out the angulation by allowing the dural 
sac to bulge backwards. 

It is a well known fact that slight trauma of the 
spine may be the starting point of a hematomyelia, 
and it is very possible if not probable that injuries 
of a mild character may be an important etiological 
factor in many cases of spinal disease. If one care- 
fully inquires into the history of many patients 
with spinal diseases, it is quite remarkable that one 
will very often learn of an injury to the back which 
preceded the spinal affection by many years. 


Severe localized pain after traumatism, espe- 
cially in children, may be due to subperiosteal 
fracture. Extreme localized tenderness is the 
chief sign; abnormal mobility and deformity are 
absent, and crepitus may not be elicited. 


FRACTURE OF THE SKULL: THE ROENT- 
GEN RAY AS AN AID IN ITS 
DIAGNOSIS. 

W. H. Luckett, M.D., 

AND W. H. Stewart, M.D., 


New York Clty. 


The skull is described as “A superior expansion 
of the vertebral column as if composed of four 
vertebrae, the elementary parts of which are 
specially modified in form and size and almost im- 
movably connected, for the reception of the brain 
and special organs of senses.” 


The structure and dome shape of the skull with 
its double deck of compact substance and inter- 
vening cancellated material, its ribs and bridging 
and tressling, its thickened protuberances at 
prominent and susceptible points, the peculiar dove- 
tailing of the sutures, its shape and moveability, the 
elasticity of the outer table, the overlapping of some 
bones, the density and mobility of the scalp (and in 
youth the number of bones having a tendency to 
break up the force of a blow) all combine to make 
this casing for the vital structures resilient to ex- 
ternal violence. It has, however, due to lack of 
uniformity of thickness, weak points which are par- 
ticularly susceptible to injury. One has only to 
hold the base of a skull to a light and view from 
the inside to note these weak points. They are 
the centers of the orbital plates of the frontal bones, 
the middle cerebral fossa, the center of the squam- 
ous portion of the temporal bone and the center of 
the inferior occipital fossae. These thin points 
seem to have a direct bearing upon the location of 
fractures, particularly of the bursting linear frac- 
tures extending into or originating in the base from 
blows on the thicker expanse of bone forming the 
vault or blows on the point of the jaw or from vio- 
lence transmitted upwards from the spine, as falls 
on the buttocks. 

Because of the shape of the skull, its elasticity, its 
closely fitting covering of skin, muscle and fascia 
and periosteum on the outside, and the pressure of 
the intracranial contents and presence of a second 
periosteum, the dura mater, on the inside, frac- 
tures of the skull have a strong tendency to immedi- 
ately replace and maintain themselves in position. 
For this reason a fracture of the skull itself sub- 
sides into secondary importance. The vital con- 
siderations are the amount of injury to the blood- 
vessels, intracranial nerves, dura and brain sub- 
stance, and the opening up of possible avenues of 
infection, meningitis, cerebritis, encephalitis, ab- 
cess, epilepsy, insanity, softening, secondary trau- 
matic insanity, post-traumatic psychoses and post- 
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traumatic neuroses. But as a clue to the location 
of the serious lesion the fracture is of utmost im- 
portance. 

It is a noteworthy fact that each succeeding col- 
lection of statistics of the relative frequency of 
fractures give fractures of the skull an increasing 
percentage. Thus:—Gurlt gave 1.45%; Von Bruns 
gave 3.4%; Chudosky gave 3.8%. These figures 
we believe, in view of more accurate diagnosis with 
the x-ray, altogether too low. If a systematic +-ray 


Fig. 1.—Showing frontal region. 


examination were made of all injuries of the head, 
direct or indirect, we are sure it would be demon- 
strated that the relative frequency of fractures of 
the skull would show a much larger percentage. 
Every skull receiving violence, imparted either 
directly or indirectly, with or without symptoms of 
intracranial injury should be considered possibly 
fractured until proven otherwise. Fracture of the 
skull can result from apparently trivial causes with- 
out any external manifestation of an injury and 
without any symptoms of intracranial injury. The 
x-ray frequently demonstrates a fracture of the 
skull where there were no symptoms, nevertheless 
it is very important to diagnose a fracture for 
the possible occurrence of remote sequelae, etc. 
From our experience we have no hesitancy in saying 
that the majority of fractures of the skull are not 
diagnosed as such and remain undiscovered. 


For these reasons, we venture to emphasize the 
aid that can be rendered in discovering and locating 
these fractures by means of the Roentgen ray. In 
a hurried review of the English literature on the 
subject we failed to find one instance where the 
#-ray was used as an aid in the diagnosis of frac- 
tures of the skull. Most of the text-books urging 
the necessity of positive diagnosis in fracture of the 
skull, yet fail to mention the x-ray. 

The following statements, by recent writers illus- 
trate the necessity of making a correct diagnosis 
of fracture of the skull, yet fail to mention the ad- 
vantageous use of the +-ray. 

Scudder says, “It is not an uncommon experience 
for the surgeon to be called to an individual who 
is unconscious following a blow on the head. A 


Fig. 2.—Illustrating position to obtain photograph shown in Fig. 1. 


swelling is evident on the top or side; palpation re- 
veals a hematoma. Jt is sometimes impossible to 
distinguish betwéen a hematoma and fracture of 
the skull.” Again he says: “A knowledge of the 
nature of the fracture will help in determining the 
injury in the brain—as a linear fracture of the 
vault with rupture of the middle meningeal artery.” 

William Barton Hopkins says in his Clinical 
Treatise of Fractures, “A mere fissure in the vault 
of the cranium accompanied by moderate and tem- 
porary symptoms of concussion of the brain will 
almost inevitably escape detection, for no sign indi- 
cative of its existence can be felt through the 
scalp.” Again he says: “If there is a wound lead- 
ing to the seat of the fracture, the existence of the 
latter being immediately revealed, its proper man- 
agment may be often definitely determined upon 
without regard to the presence or absence of 
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m 
cerebral symptoms.” “It must be mentioned, how- Thus is advised compounding a simple fracture vi 
ever, in qualification of this statement, that there is in order to make a diagnosis when the +-ray will 
a certain number of fractures of skulls, especially very much more easily aid one. w 
of limited areas in which localization is of inestima- is 
ble value in indicating with extraordinary pre- es 
cision the site of the lesion, while as already stated, c: 
is 
ir 
m 
Fig. 3.—The lateral view, temporo-parietal region. Fig. 5.—Illustrating positicn to obtain photograph of occipital 
region shown in Fig. 6. 
an intracranial lesion at any point may produce 
general symptoms identical in all respects with those John B. Murphy in ‘Practical Medicine Series 
due to fracture, when such symptoms are present, for 1912” says, “personally the author has been im- 
fracture being the removable cause, it becomes a_ pressed with the frequency with which a patient ‘ 
matter of first importance to prove or eliminate its with an apparently insignificant hematoma or lac- 
presence.” eration was admitted with a normal temperature 
and mentality, and yet careful examination would a 
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Fig. 4.—Illustrating position to obtain photograph shown in Fig. 3. , oO 
Fig. 6.—Showing occipital region. 
E. A. Babler says that, “Every hematoma of the te 
scalp should be exposed, thus the diagnosis must be show a depressed fracture of the vault with more 8 
made by exploration of the hematoma or laceration or less injury to the brain.” t! 


or by palpation.” It is interesting to note that Cushing does not 
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mention the #-ray in fractures of the skull but ad- 
vises exploration to diagnose a depression. 

We are all conversant with a number of cases 
where the fracture with a lacerated bleeding artery 
is remote from the point of injury. See the in- 
estimable value of localization by the x-ray in these 
cases. 

The frequency with which fracture of the skull 
is mistaken for various other conditions, especially 
in cases of coma, calls for any method which will 
make a rapid and positive diagnosis. There is a 


Case 1. Age 10 years. Patient said to have fallen into a subway 
excavation a distance of 6 to 8 feet. Shows a sagittal fracture 
involving the vertical plate of the frontal bone. 


number of cases of fracture of the skull in which 
the diagnosis can be made only by the x-ray. We 
refer to those which have no symptoms, either ob- 
jective or subjective, only a history of a fall. In 
the Harlem Hospital every patient who receives a 
blow on the skull or point of the lower jaw, either 
directly or from a fall, is considered as suffering 
from a fractured skull unless proven otherwise. 
The signing of a release holding the hospital blame- 
less is always required when such a patient desires 
to leave. 

With the advent of warm weather comes the open 
window, the use of the streets and yards as play- 
grounds, the roofs and fire-escapes as sleeping 
places; these factors are the source of many acci- 
dents in children, and common among them is the 
fractured skull. The elasticity of the bones of the 
skull in children is largely accountable for the rarity 
of basilar involvement, this is in marked contrast 
to this injury in adults, where authorities claim 
80% of linear fractures of the vault extend into 
the base. The frequency of a serious fracture in 


Case 2. Age 10 years. Post-operative. Patient while runnin; 
across the street is said to have plunged head first into the guar 
iron of a street car. X-ray findings show a complete absence of 
the left middle portion of the vertical plate of the frontal: bone. 


small injuries of the head in children and the 
apparent insignificance of such fractures has been 
often observed. That skulls of children fracture 
easily without injury to the brain or bloodvessels 
is the conclusion. When there is some injury to 
the vital tissues the extensive nature of the fracture 
relieves the tension, in other words the skull de- 
compresses itself. 

Just why the radiographing of the skull for a 
possible fracture like radiographing any other bone 
for diagnostic purposes has been so_ generally 
neglected, practically ignored, is one of those pecu- 


Case 3. Age 8 years. While playing, the child fell from_a shed 
roof, a distance of about 15 feet, striking on her head. Marked 
fe with considerable separation extending from the left parie- 
tal bone. 
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liar anomalies that creep into the routine work of 
medical practice. 
Patients are often in a comatose or irritable con- 


Patient fell three stories striking on 
The radiograph reveals a linear 


Case 4. 
his head on a stone pavement. 
fracture of the right parietal bone low down, extending downward 
into the squamous portion of the temporal bone to the region 
of the external auditory canal. 


Age 17 years. 


dition when referred to the Roentgenologist, and a 
great deal of patience and perseverance is required. 
It must be constantly borne in mind that the mini- 


mum amount of disturbance and movement is the 


Case 5. Age 5 
to the stone court 
vealed a_ vertical 


ears, ati 
low, 
fracture of the 
downwards into the petrous portion of temporal bone. 


on his head. X-ray findings re- 
right parietal bone extending 


rule. The head must be absolutely fixed and all 
respiratory movement overcome. 

If the objective symptoms, such as bleeding from 
the ear, laceration of the scalp, hematoma or 


paralysis are present, they are a clue to the possible 
site of the fracture and attention is naturally di- 
rected toward that region; this must not mislead 


Case 6. Age 16 years. Patient was hit upon the head while 
watching several boys playing dice. X-ray finding: “A long forked 
linear fracture extending from the upper portion of the occipital 
and horizontally across the left parietal and temporal into the 
frontal bone; the lower fork extending downward and _ terminat- 


ing in the petrous portion of the temporal bone.” 


one, however, for every case should have the 
frontal, parieto-temporal and occipital regions 
radiographed. 

In the examination of the frontal region we 


bone. 


should endeavor to show on our radiographs as 
much of the vertical plate of the frontal bone as 
possible, as is shown in Fig. 1, taken from the 
dried specimen. This is best obtained by placing 


| 
| 
ait a “fance Case 7. Age 12 years. Boy fell from the first story fire escape 
to pavement below, striking on his head. Radiographic examination 
reveals a long linear forked fracture of the right parietal teeoding 
horizontally and downward into the greater wing of the sphenoi 
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the patient flat on the abdomen, with the head, face 
down, resting on an inclined plane at an angle of 
25 degrees. A small cone having an outlet of about 
five inches is used; the vertical axis of this cone 
represents the central ray and should be centered 
on the glabella and directed straight down (see Fig. 
2). A tube is used of rather high vacuum which 
will take about 45 to 50 milliamperes, and an ex- 
posure of about 5 seconds is given. This pro- 
cedure, in the majority of cases, will give us satis- 
factory radiographs of this region. It is, however, 
frequently the case that our patient’s condition will 


Case 8. Age 40 years. Patient fell on flight of stairs. Was 
picked b= unconscious. X-ray shows a stellate fracture in the 
region of the posterior inferior angle of the parietal, one arm 
running forward across the squamous portion of the right temporal 
bone and one upwards into the parietal, and one downward into 
the mastoid. 


not allow the manipulation necessary to place him 
in the above position. The procedure must then be 
reversed, the tube being placed beneath and the 
plate above. 

In radiographing the temporo-parietal region we 
should show that portion of the skull lying between 
the sagittal suture above, the coronal suture anter- 
iorly, the lambdoidal suture posteriorly and includ- 
ing the entire temporal bone. Both sides of the 
head must be examined (Fig. 3 illustrates the cor- 
rect lateral view). The patient lies on the table 
with the head resting easily on a raised platform 
having a special adjustable fixation apparatus at- 
tached (see Fig. 4). A cone with an outlet of 7 
inches is used. The central ray should be cen- 
tered at about the mid-temporal region and an 
imaginary line extending from the frontal emi- 
mence to the center of the chin, should be parallel 
to the lower edge of the cone, this will overcome 
any conflicting shadows from the opposite side of 


the head. The same conditions govern the tube as 
when examining the frontal region, except that 
the exposure should not be over three seconds. 


Case 9. Age 10 years. Patient was hit by a surface car. X-ray 
findings revealed a fracture beginning high up in_ the occipital 
bone over the superior longitudinal sinus extending downward and 
to the right, passing over the right lateral sinus and ending in 
the mastoid portion of the temporal. From about the middle of 
the lateral sinus a fork extends downward parallel and to the 
right of the occipital sinus, terminating in the foramen magnum. 
Between the downward fork and the torcular Herophili is a small 
triangular piece of bone treaty movable through the scalp with 
crepitation. There was no cerebral or other symptoms in this case 
indicating a fracture of the skull. He was admitted to the hos- 
pital for a fracture of the femur. 


The occipital, the most difficult of the three 
regions, is best examined by having the patient lie 


on the back, the head resting on the raised platform 
with the chin sharply flexed. This brings the occi- 


Case 10. Age 11 years. Patient said to have been struck by a 
surface car, adiograph shows a line of fracture beginning to 
the right of the sagittal suture in the right parietal bone, extending 
backward and downward across the right lateral sinus, dividing 
one fork going forward and ending in the mastoid portion of 
the temporal and the other downward into the foramen magnum. 
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put flat down on the piate (see Fig. 5). Fixation 
having been made, a cone with an outlet of four 
inches is used, the vertical axis being centered on 
the foramen magnum; the tube is placed at an angle 
of 15 degrees back of the vertical axis and direct- 
ed towards the foramen magnum, the upper edge 
of the cone being just above the supraorbital ridges. 
The high vacuum tube is again used and an expos- 
ure of five seconds is made. (A radiograph such 
as shown in Fig. 6 should be obtained—this is from 
a dried specimen). 

A hypodermic injection of morphine, where 
much irritability is present, will aid in’ obtaining 
satisfactory radiographs. 

INTERPRETATION. 


The normal radiating lines of the grooves in the 
inner table of the skull, accommodating the menin- 
geal blood vessels, cast shadows which may be mis- 
taken for fractures of the skull. To one, however, 
who is familiar with the course of these vessels it is 
not difficult to differentiate. Fractures usually 
show in the radiographs as light, sharply cut lines 
of varying width, depending on the amount of 
separation. These fracture lines are usually at 
direct variance with the shadow lines of the menin- 
geal grooves. 

The radiographs here reproduced illustrate frac- 
tures in the frontal, temporo-parietal and occipital 
regions. Arrow heads outline the fractures. 


In very many cases it is not necessary to the 
diagnosis of fracture to elicit crepitus and ab- 
normal mobility—often painful manipulations. In 
several forms of fracture there are other positive 
diagnostic evidences. Thus, with Colles’ frac- 
ture the level of the styloid of the radius will 
almost always be found to have receded from 
beyond that of the styloid of the ulna. More- 
over, #-ray examinations save much _ painful 
manipulation. 


The radiograph of the elbow of a child shows 
shadows of numerous epiphyses. One inexperi- 
enced with x-ray plates is very apt to mistake 
one or more of these for fractures. When ex- 
amining the skiagraph of a child’s elbow suspect- 
ed of fracture or dislocation, it is, therefore, im- 
portant to have the normal picture in mind, or 
better yet in hand, for comparison. 


Fractures of the head of the radius are prob- 
adly more common than generally supposed, be- 
ing overlooked frequently because of the absence 
of the ordinary signs of fracture. 


THE OPERATIVE TREATMENT OF FRAC- 
TURE OF THE OLECRANON.* 
A. W. SuHea, M.D., 
NasuHuva, N. H. 

Fracture of the olecranon, while comparatively 
infrequent, demands as much care and judgment in 
its treatment as do other similar lesions about the 
elbow joint. 

As an extension of the ulna, the olecranon com- 
pletes the lever of the forearm, the fulcrum being at 
its narrowest and weakest point, opposite the con- 
vex articular surface of the humerus. Here the 
injury usually takes place. The bone is, however, 
strong and tough, and is further reinforced by an 
expansion of the aponeurosis of the triceps which 
extends downward for some distance beyond its 
insertion. 

Whether the fracture is caused by direct or by 
indirect violence, the degree of separation of the 
fragments determines the conditions found, which 
are loss of extension, tearing of the periosteum and 
fibrous tissue, swelling and effusion into and about 
the joint, which is almost always involved. 

As in other fractures, bony union is the only per- 
fect union, and while many cases with ligamentous 
connection give good and useful joints if the 
fragments are not too far separated, yet it is obvi- 
ous that with one arm of the lever shortened the 
power of the triceps can never be as great as if 
the entire bone were intact. 

Subperiosteal fractures and those of greater de- 
gree where the fragments can be brought into di- 
rect apposition are no doubt best treated conser- 
vatively by proper splint and fixation. 

Where the separation is a half inch or more, a 
good, strong joint cannot be expected unless some 
more radical plan of treatment is followed. I have 
recently had an opportunity to care for three such 
cases, and in each, contrary to the usual statement, 
there was a large fringe of fibrous tissue over the 
ends of the broken bone, similar to that seen in 
fracture of the patella. The wider the separation, 
with consequent laceration of the soft tissues, the 
greater is this liability. This condition of itself 
would prevent bony union, even were it possible to 
bring the parts together without operation. 

The usual method followed in operative cases is 
to drill the bony fragments and to hold them to- 
gether with some form of suture, either wire, kan- 
garoo tendon, or chromic gut. This is done either 
by an open incision or subcutaneously. Many cases 
do not result in bony union. 


* Read at the 22d Annual Meeting of the New York and New 
England Association of Railway Surgeons. 
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In three cases in this report the following 
operation was done: A longitudinal incision was 
made with its center over the point of fracture. 
All blood and clots were washed out with salt 
solution. The fragments were brought together, 
care being taken to prevent any intervening fibrous 
fringe. 
through the tendon of the triceps just above its 
attachment to the bone. The ends of the gut were 
brought down on each side of the bone to a point an 
inch below the fracture, then out through the fascia 
and skin, ‘where they were tied over a small sponge. 
This held the bone firmly, but it was further rein- 
forced by suturing the periosteum and fibrous tis- 
sue at the line of fracture with chromic gut. The 
wound was closed and the arm put up in plaster of 
Paris dressing in position of slight flexion or natural 
extension. 

The wound was dressed through a window in the 
plaster, the sutures removed in a week and the silk-- 
worm gut stay at the end of three or four weeks. 

Case I, male, laborer, aged 26, had a compound 
fracture of the right olecranon. The wound was 
enlarged longitudinally and operation done as 
noted. The stitches were removed in a week and 
the silkworm strand in three weeks, and a few 


days later passive motion begun. He secured a 
perfect bony union and full use of the joint. 

Case II, male, lumberman, aged 58 years, received 
a fracture of the right olecranon and of the surgical 
neck of the humerus from a fall. The fragments 
were separated an inch and one-half, and there was 
great swelling and contusion of the soft tissues 
about the elbow joint, with complete loss of exten- 
sion. The fracture was reduced as in the former 
case, and a small rubber drain was placed beneath 
the skin for 48 hours. The silkworm gut was left 
in position for four weeks and passive motion de- 
layed till the same time on account of the fractured 
humerus. He got perfect bony union, went to work 
at the end of eight weeks, and has recovered full 
motion in the joint. 

Case III, female, aged 48, thrown from a car- 
riage and fractured the left olecranon and the left 
femur. The same operation was done on the 
olecranon, which was separated over an inch; the 
silkworm gut was removed in three weeks and pas- 
sive motion begun. She made a perfect recovery of 
motion, with bony union. 

Conclusions: In wide separations of fragments, 
where there is no constitutional or other contrain- 
dication, this open operation appeals to me, be- 
caulse— 

I. It secures accurate reduction and fixation. 

II. It allows removal of blood and clots from be- 
tween the bone fragments and from the joint, 
thus favoring union of bone and lessening chances 
of joint adhesions. 

III. It does not further mutilate the broken bone 


A strand of silkworm gut was _ passed, 


by drilling, which interferes with its nutrition, and 
it leaves no foreign body to give possible trouble. 


FRACTURES INVOLVING JOINTS. 

Healthy joints may be held at rest for months 
with no injurious effects. Hence, when there is a 
fracture in a long bone with no injury to a joint, 
the extremity may be encased in a permanent splint 
and left there until union is firm, and the joint re- 
mains in a normal condition. Joints that are dis- 
eased, or those in persons over sixty, should be 
allowed some motion or change of position, or they 
will become stiff. Personally, I rarely use a plaster 
of Paris or any other permanent dressing, because 
I believe that even if the joints do not suffer by an 
enforced rest the muscles do, and the return of the 
injured member to usefulness is delayed. 

When, however, the fracture is into or near 
enough to a joint to cause the exudation to appear 
in and about the joint, to keep such a joint at rest 
gives the exudate every opportunity to become or- 
ganized and to form adhesions. Hence, only such 
splints should be applied as can be easily removed, 
or such as will allow the use of massage. 

The passive motion of the muscles and tendons 
will not only be a great factor in preventing adhe- 
sions, but will hasten the healing process. Great 
care should be observed in such manipulations. The 
fragments must not be disturbed, and the inflamma- 
tion must not be increased. How soon after the in- 
jury should massage be used is a question which 
must be answered by the condition of the individual 
case. Stimson gives this rule: “So long as the joint 
is swollen and hot, so long as its use is followed by 
increase of swelling and heat and by persistent pain, 
so long must it be kept at rest.” This rule applies 
to both active and passive motion. Still, by using 
the very gentlest massage, and that for a very short 
time, a beginning may be made very early—in some 
instances as soon as the day after the injury. Never 
to cause pain and to be sure that on the following 
day there is no increase of swelling, are two warn- 
ings which, if carefully obeyed, will prevent any 
harm resulting from the manipulations. Scudder 
says: “Passive motion that is painful does harm.” 

Massage and passive motion are simply means for 
producing hyperemia which may be produced by 
many other methods, such as electricity, superheated 
air and Bier’s hyperemia. Some of these are better 
and much easier of application than massage and 
passive motion, when one has the necessary ap- 
paratus, and they are for these reasons much more 
available for use in fractures that for one reason 


or another cannot be released from splints — 
Lucretius H. Ross, Transactions of the N. Y. and 
N. E. Assoc. of Ry. Surgeons. 
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FRACTURES. 


So much attention is being devoted to improv- 
ing our methods of reducing fractures, so many 
mechanical devices are being proposed, and so 
much discussion is taking place concerning the 
relative advantages of these devices and the in- 
dications for radical procedures, that special in- 
terest will,,; we are sure, attach to this issue of 
the JouURNAL, containing, as it does, so many ex- 
cellent articles, written by competent and ex- 
perienced observers, and dealing with various 
phases of the operative and non-operative treat- 
ment of fractures, in general, and certain frac- 
tures, in particular. A review and bibliography 
of recent fracture literature will also be found 
on page 52. 

The treatment of fractures is probably as old 
as man himself, and for at least as long a time 
as we have satisfactory records it has not varied 
in the principles involved: Ist, reduction of the 
fragments; 2d, immobilization (retention of the 
reduction) for a greater or less period, and 3d, 
the prevention of disability. Attention to the 
third principle has considerably altered the 
practice of the second; and efforts more thor- 
oughly to apply the first have introduced new 
methods of traction, and the exposure of the 
fragments to vision and direct manipulation. 

But whatever the mode by which these prin- 
ciples are applied the union of the bone, like 
the healing of other tissues, must be left to 
Nature. Artificial means may encourage or 
stimulate that healing; but also they may retard 
it. And this, in our opinion, is one of the ob- 


jections to certain types of open operation, as 
pointed out by Magruder and by us elsewhere 
in this issue. 

-The greatest of all the contributions to the 
management of fractures is, of course, the x-ray ; 
and it would be platitudinous to repeat here the 
various reasons why radiography should be in- 
yoked as a routine in the treatment of fractures 
and in the diagnosis of all those conditions in 
which, by reason of direct or indirect violence, 
a fracture may be present. 

Curiously enough, in spite of all we have 
learned from the innumerable radiographs that 
have been made in nearly two decades, they 
have discovered, as far as we can now recall, no 
hitherto unknown variety of fracture—except 
that of the base of the fifth metatarsal from in- 
direct violence, described some few years ago by 
Robert Jones. 

Radiography has emphasized what, to be 
sure, was known before, viz., that perfect reduc- 
tion is not essential to good function. Equally 
important is its teaching that perfect reduction 
is rarely accomplished even by open treatment. 
Nevertheless, not a few surgeons, perhaps in an 
effort to approach perfection, have advised the 
more or less routine operative management of a 
wide variety of fractures. Most surgeons, how- 
ever, have more wisely recognized as the legiti- 
mate field for radical measures those cases only 
in which, without them, function is, or threatens 
to be, impaired. This attitude is gaining in ac- 
ceptation, as the reports of the British and 
American Fracture Commissions indicate, and 
the articles in this issue of the JouRNAL dem- 
onstrate. 

The operative treatment of fractures is not 
new; it has been a familiar practice on the pa- 
tella, the olecranon and at other sites. It has 
grown, however, with improvements in technic, 
the invention of bone levering and holding in- 
struments, and the addition to suturing, wiring 
and nailing of other, more rigid fixation devices. 

It is in fracture of the adult femur shaft that 
radical treatment has its least-disputed claims 
to superiority. Here the contraction of large 
muscle masses usually produces an amount of 
overriding, and corresponding shortening of the 
extremity, that manual traction, however vigor- 
ous, will not overcome. The adhesive-plaster- 
and-bandage traction of the now old-fashioned 
Buck’s extension apparatus is also usually quite 
unsatisfactory. Even if the excellent traction 
apparatus of Lemon or the powerful one of 
Lambotte reduces the overriding in a single sit- 
ting the plaster cast may fail to maintain the 
reduction. Hence there developed, in Europe, 
efforts to apply, more directly, continuous trac- 
tion or distraction by the “closed,” “semi-op- 
erative,” and “open” methods that have been as- 
sociated with the names of Codivilla, Steinmann, 
Lambret, Hackenbruch, Bradenheuer. 

The immediate fixation of the deliberately ex- 
posed fractured ends is by no means new in 
surgery. The older, and still often and success- 
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fully applied, methods were by wire (and other 
sutures), screws, nails and occasionally bands. 
These have the drawbacks, however, that they 
not only often fail to hold the bones but also 
that, producing rarefaction at the fracture lines, 
they may cause non-union. Arbuthnot Lane 
sought to overcome these objections by develop- 
ing the occasionally and unsatisfactorily used 
metal strip into a long and strong plate, by fas- 
tening it to the bone with comparatively short, 
full-threaded screws placed at some little dis- 
tance from the fracture line, and by establishing 
reliable technics of asepsis and manipulation. 
The Lane plate and Sherman’s vanadium steel 
plate and special screws have secured some ex- 
cellent results in the hands of their authors and 
of many other surgeons. 

In the opinion of most competent observers, 
with which Lane disagrees, bone plating delays 
the period of healing. This objection, while of 
economic import, would not in itself be very 
serious, if there were no others. 

Animal tissues are intolerant of foreign bodies. 
That in many cases bone plates have been borne 
in entire comfort for long periods (perhaps in- 
definitely) does not disprove the rule. In a very 
large percentage of cases, the figures varying 
with different surgeons, the plates have sooner 
or later given trouble and had to be removed. 
To secure the immediate mechanical advantages 
of the plate and avoid the necessity for removal 
by a second operation, there have been evolved 
“external plates” and clamps, of which those of 
Lambotte and Parkhill are prominent examples. 
These, too, have proven useful but they possess 
the objections inherent to the insertion of bone 
screws and the possible dangers of infecting the 
bone through open wounds. 

The frequent necessity of removing them 
might also be excused in the mechanical advan- 
tages of the Lane plates, if there were not still 
other objections. In addition to such accidents 
as refracture through a screw hole, suppuration 
with resultant osteomyelitis or sepsis, etc., 
(which may be largely attributable to faulty 
technic), the mere presence, in and on the bone, 
of the metallic screws and plate may, we be- 
lieve, not only retard but actually prevent bone 
healing. 

To replace the metal plate or clamp with a 
non-irritating and physiologically acceptable 
substitute is a great desideratum. To the extent 
of its limited strength, the autoplastic bone 
splint-graft is the ideal substitute, for it not 
only does not inhibit but actually stimulates 
healing. It has been used in two ways: as a 
cortical graft, mortised into the shaft (Albee) ; 
and as an intramedullary splint (Murphy), in 
the same manner as the now discarded intra- 
medullary splints of metal and ivory. 

In cases of non-union without displacement, 
the employment, as described by us on page 16, 
of an autoplastic bone graft, not as a_ splint 
but merely as a stimulant of osteogenesis, seems 
to us quite rational. 


That the open treatment of fractures should 
not be undertaken by those who have not the 
experience, the tools, the competent assistance, 
and the rigidly aseptic environment that are es- 
sential to success, need not be interpreted to the 
discouragement of the ambitious and capable 
man who has the opportunities but not the train- 
ing; for if he is willing to make the effort to 
secure the one he may put himself in the po- 
sition to enjoy the other. Excluding, of course, 
the emergencies of depressed skull- and com- 
pound fractures, the open operation is never 
urgent. The patient can only benefit by such 
delay as may be needed to provide him with the 
proper environment of surgeons, tools, and tech- 
nic. 

After all, the radical methods are only a small 
and special part of the vast amount of fracture 
work that falls to the duties of surgeons and gen- 
eral practitioners. And the increasing literature 
of that small and special part should not belittle 
the dignity nor obscure the importance of the 
larger part. The management of the “everyday 
fractures” is a serious, delicate task that in- 
volves experience, diagnostic sense, conscien- 
tiousness, mechanical dexterity, and painstaking 
attention, both during and after healing, to pre- 
vent deformity and to avoid functional disability. 
It is one of the finest of the surgeon’s arts, more 
difficult and more exacting than much that is 
glorified as abdominal surgery.—W. M. B. 


Surgical Suggestions 


Fracture by slight or indirect violence suggests 
the possibility of some disease of the bone; so 
does non-union. 

The absence of displacement in a fracture of 
the olecranon gives no promise of immunity from 
impaired function ; callus formation may interfere 
with the joint action. 


Subperiosteal fracture of the patella is an oc- 
casional cause of persistent pain and stiffness in 
the knee. It is one of the various things that 
may be discovered upon radiographic examina- 
tion in cases of obscure joint disability. 


If a cursory examination of a radiograph 
shows no fracture, in a case where clinical signs 
indicate its presence, look carefully within the 
bone shadow for the evidence of a fissuring or 
subperiosteal break. 


Ultra-rigid asepsis and minimization of manip- 
ulation are the first great essentials in the open 
treatment of fractures. If these cannot be pro- 
vided by the environment of the surgeon and by 
his experience, don’t operate. 
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Surgical Sociology 


Ira S. Wile, M. D., Department Editor. 


FRACTURES AND SOCIAL LOSS. 


A new Workmen’s Compensation Act has re- 
cently been passed by the New York State Leg- 
islature. The purpose of such an act is to pro- 
vide a reasonable compensation to a working- 
man or his family for the consequences of an 
industrial accident. Such accidents have been 
regarded as part of the cost of the product which 
should be shifted upon the community instead 
of permitting workingmen to bear the expense 
and be subjected to undesirable forms of charity. 

Among industrial accidents, fractures assume 
a prominent place. The cost of fractures re- 
garded as a temporary disability is reflected in 
the expense necessary for the maintenance of 
ambulance services, surgical dispensaries, and 
hospitals. This does not take into account the 
possible loss of family independence resulting 
from the incurring of debts in order to take 
care of the patient, nor the wage loss resulting 
from the disability. The permanent effects ot 
fractures with stiffness, shortening, or non- 
union, may result in the necessity of changing 
an occupation to one less remunerative or for 
which the sufferer is not specially adapted. 

The larger questions of invalidity insurance 
and unemployment immediately arise to con- 
sciousness in contemplating permanent disabil- 
ities. The loss of the service of a vigorous male 
adult, owing to a permanent disability resultant 
from a fracture, may involve forcing the wife 
into industry or perchance deprive children of 
their rights in education and hasten them into 
occupations for which they received no prepara- 
tion. There is a distinct wage loss and a loss 
in industrial efficiency, together with a complete 
lowering of family standards of living for which 
the community must pay directly or indirectly. 

From the standpoint of litigatron, it must be 
borne in mind that one-third to one-half the 
time of our courts is now spent in the trial of 
accident cases, wherein damages are sought. 

In order to protect the community from these 
suggested anti-social results, it is necessary to 
lessen the frequency of accidents that cripple 
or destroy. The frequency of fractures among 
industrial accidents is sufficiently important to 
warrant particular attention to their prevalence 
and to the nature of the disability that results. 

The experience of Austria for the years 1897 
to 1901 indicates the following frequency of 
fractures and the nature of the disability. 

Disability 


Fractures Temporary Permanent Death 
per cent. per cent. per cent. 
49.8 50. 2 


Bone; dest hand 54.9 45.1 
Bone, right hand .......... 58.8 41.2 
Collar bone, also injury of 


In the experience of Germany from 1904 to 
1908, the injuries which required special treat- 
ment for 13 weeks of disability, presented these 
interesting figures for the fractures of bones: 


2,451 out of 10,989 accidents 


The statistics of Great Britain for 1904 to 1908, 
listing the fractures occurring in workshops, in- 
dicate that the fractures of the limbs or bones 
of the trunks were 3,682 and fractures of the 
hand or of the foot were 3,091 out of a total 
of 143,097 total accidents. 

Norway compensated during the years 1895 
to 1899 for 1,448 fractured limbs out of a total 
of 9,320 accidents. 

The prevalence of fractures among the non- 
fatal injuries which occurred to railroad em- 
ployees in the State of New Jersey for the years 
1888 to 1907 bears witness to the variation in 
liability to fractures according to the occupa- 
tion of the workmen. The percentages of frac- 
tures among the injuries sustained among the 
different employees were as follows: 


Station men ......... 9.1 Baggagemen ......... 15, 
Freight conductors .. 83 Car 6.4 
Yard conductors ..... 6.1 Roundhouse men .... 4.9 
Conductors .......... 59 Car examiners ....... 5.6 
Engine men ......... 4.5 Garscléanéte- 6.6 
4.6 Freight handlers .... 81 
Freight brakemen 4.1 Section hands ....... 11. 


As further evidence of the frequency of oc- 
currence of fractures in industry the figures of 
New York State for the years 1901 to 1906 indi- 
cate that fractures, producing temporary disa- 
bility, formed 5.8% of all accidents. 

Statistics might be adduced at greater length 
to accentuate the serious economic loss that re- 
sults from the high accident: rate, particularly 
insofar as fractures of the extremities are con- 
cerned. It is obvious, however, that fractures 
form but one phase of the industrial accident 
problem. The fact that fractures are not gen- 
erally attended with mortality does not mitigate 
the economic, industrial, and social loss that 
they occasion. The problems of preventing 
fractures are merely those involved in the pre- 
vention of accidents in general. The mainte- 
nance of industrial efficiency demands the con- 
servation of the workers. This does not mean 
merely the protection of the life of the workmen 
but the protection of their physical powers and 
the maintenance of their vigor, health and phys- 
ical capabilities. To reduce the number of cases 
of fractures occurring in the industrial world 
would mean a step in the reduction of all in- 
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dustrial accidents. A fracture means not merely 
a break of a bone, but a break in the continuity 
of personal power, a break in industrial effi- 
ciency, a break, though small, in social develop- 
ment. 


Book Reviews 


A Manual of X-Ray Technic. By Arruur C. CuHristTIE, 
Captain, Medical Corps, U. S. Army, Instructor in 
Radiology and Operative Surgery, Army Medical 
School, Washington, D. C. With 42 illustrations. 
Philadelphia and London: J. B. Lippincott Company. 
Price $2.00 


This is an elementary manual on the subject, espe- 
cially prepared with a view to the needs of the medical 
service of the United States Army. For those who 
know little or nothing of the management of X-ray 
apparatus this is a good book with which to begin to 
learn; for the various parts are very clearly, concisely, 
and simply described. 


Minor and Operative Surgery and Bandaging. By 
Henry R. WuHarton, M.D., Surgeon to the Presby- 
terian and the Children’s Hospital; Consulting Sur- 
geon to St. Christopher’s Hospital, etc., etc., Philadel- 
phia. Eighth edition, enlarged and thoroughly re- 
vised. Small octavo; 570 illustrations. Philadelphia 
and New York: LEA AnD FEsiceEr, 1913. 


Wharton’s book is so well known that an extensive 
review of its many valuable qualities in its present 
form, the eighth edition, is unnecessary. The general 
arrangement is the same as that of the previous edi- 
tion. A careful revision has been made, much obsolete 
-material omitted, and considerable new matter and 
many new illustrations added. We continue to fail 
to see the purpose of including operations on the 
esophagus, stomach, intestines, kidneys, etc., in a work 
on minor surgery. 


Year Book of the Pilcher Hospital. For the period 
from April 1, 1912, to March 31, 1913. Being the third 
year of the operation of the hospital. Brooklyn, N. 
Y. Published by the Drs. PitcHEr. 


In their introductory remarks the surgeons of the 
hospital state that there has been a steady increase in 
the demands upon the resources of the institution, in- 
dicating that its foundation was based upon a real need. 
Altogether 220 operations were performed, of which 
the majority were abdominal. It is perhaps correct to 
state that the most valuable of the contributions from 
the Pilcher Hospital is based upon studies of one of 
the conditions encountered 12 times at abdominal oper- 
ations—membranous colitis. Very gratifying results 
have been attained by the Beer method of treatment 
of vesical papillomata. Many cases of general surgical 
interest are reported by the surgeons of the Hospital. 


Pyorrhea Alveolaris. By Hecker, B.Sc., 
D.D.S., A.M., M.D., Member of the Academy of Sci- 
ence of St. Louis, Mo.; Consultant at Bell Memorial 
Hospital of the School of Medicine, University of 
Kansas; Consultant at St. Margaret’s Hospital, Kansas 
City. Illustrated. St. Louis: C. V. Mossy Company, 
1913. Price $2.00, cloth binding. 


The subject of pyorrhea alveolaris is no longer one 
of interest to dentists alone, but is of almost equal con- 
cern for the nose and throat specialist, the otologist, 
the opthalmologist, and the internist. This is the first 
book that has come to our notice that treats the sub- 
ject in an intelligent and concise fashion. In 157 pages 
the pathology and bacteriology, the clinical varieties, 
the treatment (and especially the vaccine treatment) 


are methodically taken up in a scientific manner. That 
the author is deeply interested in his subject is shown 
by his demonstration of the artificial production of 
pyorrhea alveolaris in a guinea-pig—the first experi- 
mental demonstration of the disease. 

Contrary to the belief generally held among dentists 
that pyorrhea is a local affection, Hecker maintains 
that it generally depends upon constitutional disease. 
The book is built about this thought, and wisely built, 
we believe. In print, style, illustrations, and binding 
it is attractively prepared for the reader. 


Vicious Circles in Disease. By Jamieson B. Hurry, 
M.A., M.D. (Cantab.), ex-President Reading Patholog- 
ical Society. Second and enlarged edition. Philadel 
phia: P. Biaxiston’s, Son & Co., 1913. Price $3.00 
net. 


As the author states in the preface to the new edi- 
tion of his work, the monograph represents the first 
attempt to deal systematically with vicious circles in 
disease. He has exerted himself to supply independent 
testimony for all the propositions advanced. Six new 
chapters have been added in order to cover the ground 
more thoroughly. The new edition, uniquely prepared 
for the physician by the publisher, will undoubtedly be 
even more widely read than the first. 


Vaccine and Serum Therapy. Including also a Study 
of Infections, Theories of Immunity, Specific Diagno- 
sis and Chemotherapy. By Epwin Henry Scuorer, 

coe D., Dr.P.H. Second edition. Octavo; 300 
pages. St. Louis: C. V. Mossy Company, 1913. 


A comparison of this edition with the first, published 
four years ago, shows that the work has been practically 
rewritten. The scope of the text has been considerably 
amplified. While the first edition was devoted to the 
theory and practice of vaccine therapy, and a short chap- 
ter on serum therapy, the present edition includes also 
specific diagnosis. In this chapter the theoretical basis 
and practice of the Wassermann reaction, the cobra-venom, 
butyric acid, ammonium sulphate and albumen tests are 
described. In the section on inclusion bodies, no mention 
is made of the value of the finding of such bodies in the 
blood of scarlet fever patients. The chapter on specific 
therapy has been amplified and includes a discussion of 
certain diseases that were omitted in the first edition. A 
chapter has been added on chemotherapy, and an appendix 
on the diagnosis, treatment and prophylaxis of syphilis 
and malaria. 

While not intended to be exhaustive, the book affords 
an excellent practical guide to the subjects of which it 
treats. In this edition the value of the text has been en- 
hanced by the addition of references to the literature. The 
book is marred by slip-shod English and worse punctua- 
tion; also by careless printing of proper names. The index 
is not entirely satisfactory; for instance, the luetin reac- 
tion of Noguchi is mentioned in the text but is absent in 
the index. 


Epidemic Cerebrospinal Meningitis. By AsraAHAm So- 
PHIAN, M.D., formerly with New York Research 
Laboratory. Octavo; 272 pages; 23 illustrations. St. 
Louis: C. V. Mossy Company, 1913. 


The author is remembered by his brilliant work in the 
widespread Texas epidemic of cerebrospinal meningitis in 
1912. It is given to few to be accorded such a splendid 
opportunity to study a disease, but it is rarer still to find 
such opportunities as thoroughly grasped, as the text of 
this work indicates. The book is a monograph of a high 
order and should prove the authoritative work on cerebro- 
spinal meningitis for many years. Every phase of the dis- 
ease is given consideration; etiology, symptomatology, bac- 
teriolozy, laboratory diagnosis, complications, studies of 
blood pressure and treatment. The chapter on the admin- 
istration of, and the results obtained by, the Flexner serum 
is worthy of the closest study. The author’s method of 
dosage, in accordance with the blood pressure, is described 
fully and is an important contribution to the therapy of 
cerebrospinal meningitis. The text'is clear, direct and 
concise, and the presentation orderly. 
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A Résumé of Recent Literature. 


RECENT FRACTURE LITERATURE. 


GENERAL PAPERS. 

About a year ago there appeared two excellent commis- 
sion reports on the treatment of fractures, one in England 
and one in America. The report of the Committee of the 
British Medical Association (British Medical Journal, No- 
vember 30, 1912) regarding the treatment of fractures, is 
supplemented by an excellent article from the pen of 
Rosert Jones of Liverpool dealing with the same subject 
(British Medical Journal, December 7, 1912). “The Re- 
port of the Commission on End-Results of Fractures of 
the Femur,” by W. L. Estes, in the Pennsylvania Medical 
Journal, December, 1912, while of narrower scope, may be 
applied to treatment of fractures elsewhere. 

The gist of the conclusions indicates that the non- 
operative measures for treating fractures which are al- 
ready at our command, have, in general, not been utilized 
to anything like their full possibilities. Only after these 
have all been exhausted, should operative treatment be 
considered. 


Fig. 1. Codivilla’s plaster cast and nail extension method. 


Taken together, these three papers constitute a most 
concise collection of valuable information concerning the 
non-operative treatment of fractures in general. 

Tue RepuctioNn oF Fractures Unper LocaL ANESTHESIA. 

This is not a new subject. The procedure was first em- 
ployed by Conway, an American, more than twenty-five 
years ago. Local anesthesia is employed more extensively 
in Europe than here. For example, this type of anesthesia 
is used in 60 per cent of all operations at Wilms’ clinic in 
Heidelberg. In the treatment of fractures as well as in gen- 
eral surgery, the tendency is to use local anesthesia wher- 
ever possible. Braun, in Germany: (Deutsche Med. 
Woch.), 1913, p. 17, and QueNu, in France, both use a 
long thin needle through which they inject a suitable quan- 
tity of local anesthesia around each end of the broken 
bone.* 

Dottincer of Buda-Pesth (Zentralblatt f. die Gesamte 
Chir. u. ihre Grensgeb., 1913, Band 1, page 175) describes 
reduction of fracture of both bones of the leg under local 
anesthesia with the aid of the fluoroscope. In his clinic the 
anesthetic is injected either around each end of the broken 
bone or a circular anesthesia is established by infiltrating 
the limb at a suitable level proximal to the site of frac- 
ture (Zentralblatt f. Chirurgie, 1913, page 763). A most 
accurate method for blocking the brachial plexus was de- 
vised by KuLENKAMPrFF in 1912 (Zentralblatt f. Chirurgie, 
1911, page 1337). The needle is introduced just above the 
clavicle. (For details of technique see account in original 
article.) 

In Germany this method has gained wide acceptance. 
In G. Hirschel’s book on local anesthesia (published by 
Bergmann, Wiesbaden, 1913),: Kulenkampff’s method is 


*This method is also described in Braun’s book, third edition, 
published by Barth, in Leipzig, 1913. 


given the preference in fractures and dislocations of the 
upper extremity, while, on account of the less perfectly 
developed method of anesthetizing the lower extremities 
by blocking of the nerves, the application of local anes- 
thesia to the end of the broken bone is advocated, espe- 
cially in Pott’s fracture. 


EXTENSION 


These are chiefly important in treating fractures of the 
lower extremities, especially fractures of the femur. In 


Fig. 2. Steinmann’s nail extension. 


skilful hands, excellent results may be obtained with the 
time-honored Buck’s extension, Hodgen’s suspension splint 
or Sayre’s double oblique splint. In all of them, the ban- 
dages loosen, consequently one must be willing to devote 
plenty of time and consideration to their daily readjust- 
ment. 

The muscles of a limb enjoy maximal relaxation when 
that limb is in the position of semiflerion. This principle 
was known to, and was mentioned by, Sir Astley Cooper. 
Probably every authority on fractures, before and since 


Fig. 3. Steinmann’s nail extension applied. 


his time, has known it also. Since its rediscovery by 
ZUPPINGER in Germany a few years ago, semiflexion is the 
position in which traction is applied to fractured limbs in 
most of the clinics in that country. The acme of the 
adhesive plaster extension method has been reached by the 
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school of BARDENHEUER, of Cologne. As an example of 
their excellent results, Orro GruNE (Deutsche Zeitschr. f. 
Chir., 1913, page 81) of Bardenheuer’s clinic, cites a series 
of forty-one fractures of the neck of the femur treated by 
this method. In only three of the cases was there shorten- 
ing from one-half to one centimeter. The technique is 
difficult for the average man to acquire. Even for an ex- 
pert it requires a great deal of painstaking care and fre- 
quent control by the x-rays. These reasons explain why 
this method has never found extensive adoption even in 
Germany. 
Distraction and Nail Extension Methods. 

In 1903 Coprvitta’s first articles appeared. A plaster 
cast encased the fractured limb from the toes to the pel- 
vis. The day after its application, either with or without 


Fig. 4a. Hackenbruch’s distraction clamps with universal joints 
at junctions of turnbuckles and plates. 


a general anesthetic, a circular division of the cast was 
made about the middle of the thigh. Under strong trac- 
tion, the two pences of the cast were separated and the 
gap between them was filled with fresh plaster, traction 
being maintained until the plaster had firmly set. This 
procedure was repeated when necessary. 

In some of the cases there was decubitus formation 
over the skin of the tuber ischii, over the dorsum of the 
foot, and over the heel. To avoid this, Codivilla left the 
foot and ankle free and incorporated two lateral iron 
straps in the plaster cast. Their free ends extended down 
to either side of the ankle. The free ends of a nail trans- 
fixing the calcaneus engaged holes in the lower ends of 
these straps, and this, together with a little more padding 
over the tuber ischii, prevented further decubitus forma- 
tion (Fig. 1). The greatest lengthening obtainable by 
this method is 6 m. Lateral pressure of the nail occa- 
sionally cut through the cancellous calcaneus. 

In 1907 STEINMANN, discarding the plaster cast, retained 
the nail and transfixed the lower fragment of the frac- 


Fig. 4b. Hackenbruch’s clamps applied to humerus fracture. 


tured bone at a point well away from the fracture and its 
hematoma. Placing the limb in semiflexion, he attached 
his traction to the projecting ends of the nail (Figs. 2 and 
3). With his method he has been able to overcome 
shortenings of eleven centimeters. : 

In 1901, KArer of von Eiselsberg’s clinic, conceived the 
idea of applying a plaster cast to a limb, dividing it circu- 
larly the next day, after it had set, and, placing a turn- 


buckle on either side of the leg at the point of division, 
in such a way that the end plates each came in contact 
with the cast, one above and one below the line of section. 
They were then incorporated in the respective halves of 
the cast by the application of more plaster. When every- 
thing had firmly set, it was easy enough to distract the 
halves of the casts by rotating the turnbuckle’s barrel. 

By this gradual means far greater distraction could be 
obtained, than by the sudden retraction of Codivilla. If 
tension was irksome to the patient it could be decreased 


Fig. 5. Lambret’s distraction method for fracture of leg. 


at any time. While this method readily overcame shorten- 
ing ,it did not correct lateral or rotary displacement. 

HACKENBRUCH improved upon this, putting a ball and 
socket joint (Fig. 4) at eittae end of the turnbuckle 
where it joined the plate. By judicious distraction the 
shortening in a fracture of both bones of the leg can be 
overcome in about forty-eight hours. The four ball and 
socket joints are now cautiously loosened, the necessary 
correction to overcome lateral displacement is made, and 
the joints are tightened once more to hold the leg in its 
new position. The efforts at correction are controlled by 
the x-ray. When the correct position is obtained, the pa- 
tient is allowed to walk. 


Fig. 6. 
foot plate. 


Lambotte’s traction apparatus: perineal crutch, lever and 


The accompanying figures show the Hackenbruch dis- 
traction clamps (Fig. 4, a and b) and illustrates its appli- 
cation. (Zeitsch. f. Artzl. Fortbild, 1913, page 28;. 
Zentralbl. f. Chir., 1913, page 605; Deutsch. Zeitschr. f. 
Chir., Band 122, page 464.5 
_ Patrerson’s method (American Journal of Orthopedic 
Surgery, 1913, page 649) is practically the same as that of 
Hackenbruch. 

Ambulant Treatment with Extensions. 

In fractures of both bones of the leg, Téspen (Zen- 
tralbl. f. Chir., 1913, page 996) employs the following ap- 
paratus. A firm, felt anklet with eyelets at its lower mar- 
gin fits snugly over the ankle securing both malleoli. It 
is cut behind to avoid pressure over the achilles tendon. 
A plaster cast is applied to the leg from the knee to within 
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two inches of the ankle. Incorporated in it are the ver- 
tical bars of a strap-iron stirrup which extends well below 
the heel, while one inch proximal to the cross bar of the 
stirrup is a second cross bar. At its center is a thumb 
screw. Strong laces from the eyelet holes of the felt 
anklet all lead to this thumb screw, the tightening of 
which consequently makes traction. ParTe.’s article* de- 
scribes a similar method lately invented by JABOULAY 
where traction is made upon a shoe plate instead of a 
felt anklet. G. Graguinta (Gaz. degli osp. e delle chir., 
1913, p. 13) also advocates ambulant treatment with ex- 
tension. 


Fig. 7. Gerster’s turnbuckles applied to Lowman’s bone clamps, 
reducing fracture of femur. 


To return to Steinmann’s Nail Extension method (Neue 
Deutsche Chirurgie, Band 1, 1912, British Medical Journal, 
November 30, 1912, page 1235; J. C. A. Gerster, American 
Journal of the Medical Sciences, August, 1913, page 157), 
space does not permit a detailed description of it here; 
but the advantages it possesses over other traction meth- 
ods deserve mention. 

In the first place one need not be in a hurry to apply 
it. There is no disadvantage in waiting for intercurrent 
diseases such as delirium tremens or pneumonia to run 
their course, or for abrasions and contusions of the broken 
limb to heal before application of the nail extension. 
Once properly applied, very little time need be spent in 
the daily inspection and care of the case. Massage of the 
thigh and passive motion of the knee joint may be begun 
as early as the fifth day after extension. There is little 
if any pain, and there is no decubitus. The danger of 
infection is extremely small if the rules laid down by 
Steinmann are followed. Nail extension as an aid to 
operative treatment will be referred to later. 

Lampret in fractures of both bones of the leg trans- 
fixes the upper and lower fragments with nails placed 
well away from the site of fracture. Distraction is ef- 
fected by turnbuckles which engage the ends of the nails 
(Fig. 5). The Lambret and Steinmann method have been 
combined. Nail extension is a comparatively new thing 
in America. Modifications and improvements naturally 
suggest themselves to the reader’s mind. Before claiming 
priority for such ideas, it would be well to peruse the 
original monograph of Steinmann which contains a num- 


*Patel, Progred. Med., 1913, p. 286. 


ber of such improvements and the reasons for their being 
discarded. 
OPERATIVE TREATMENT. 

Because of the effective traction afforded us by nail 
extension, the operative indications for treating recent 
fractures have narrowed down to the cases with inter- 
position of soft parts in fractures of the shafts of long 
bones, and irreducible displacements in fractures around 
the joints. The object of operation is to secure accurate 
anatomical reposition of the fracture. 

Lampotte’s book on the Operative Treatment of Frac- 
tures is the most important communication on this subject 
of the year 1913. (Lambotte, Chirurgie Operat. des Frac- 
tures, Masson, Paris, 1913.) He is ‘not wedded to one 
method, but adopts the various means at his command to 
suit the individual case. Important points in his technique 
will be referred to below. 

Asepsis. Infections coming on after clean bone opera- 
tions are absolute indications that the clinic in which they 
have occurred is imperfect in its aseptic technique, not- 


Fig. 8. Lambotte’s bolts applied to comminuted fracture. 


withstanding what may be said to the contrary. As a rule, 
the fault lies neither in the preparation of the patient nor 
in the preparatory disinfection of the surgeon and his 
attendants. It is failure to avoid infection, once the opera- 
tion is begun, which constitutes the cause of non-success. 
For example, visitors may crowd around the operator and 
his assistants whose elbows become infected by contact 
with the clothes of the spectators; an arm whose elbow is 
infected, reaches across the wound for an instrument and 
brushes either the other instruments upon the table or the 
dorsum of the other hands at the wound. This is merely 
an example of one of the commonest breaks in technique. 
A long article might be written upon this subject. 


Freeing of Fragments. 


In the Annals of Surgery, October, 1912, the reviewer 
described how, after cutting down to the bone, the limb 
could be flexed at the site of fracture, and retractors could 
be inserted into either fragment, to draw them apart as 
they were gradually freed by small repeated cuts against 
the bone. In this way in fractures of the femur, the at- 
tachments of the linea aspera are freed from either frag- 
ment for an inch or two. This method saves much time 
and facilitates the control of hemorrhage. 

Once these are freed, the reduction of fragments may be 
accomplished in one or several ways. (1) In the well-known 
LeMoN-MUELLER apparatus the pelvis is fixed and traction 
is made upon the foot. 

(2) Lambotte has a far simpler method: A _ perineal 
crutch with a lever and foot plate (Fig. 6). 

(3) McGLannan of Baltimore (Surg. Gyn. & Obst., 
Vol. 16, 1913, p. 429) uses the Steinmann nail method for 
traction. 
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(4) Turnbuckles for distracting the overlapping frag- 
ments of fractures of the long bones were described by 

GersTER, in the Annals of Surgery, November, 1912, 
and by ef H. Corr of Aberdeen in the same journal, 
October, 1913. 

The methods described in these two articles are essen- 
tially the same in principle; each requires an assistant. 
However, an improvement upon these, described by Gerster 
in the Annals of Surgery, November, 1913 (Fig. 7), elimi- 
nates the necessity of depending upon anyone for assist- 
ance in operating. 

Retention Apparatus. Small cigar box nails are excel- 
lent for holding together the small comminuted fragments 
of fractures around the elbow joint. Intercondylar frac- 
tures are held in place by Lambotte by long, narrow bolts 
binding the fragments together (Fig. 8). Trochanters 
which have been torn loose may be nailed or screwed into 
place. In fractures of the neck of the femur, long, large 
nails transfix the great trochanter, femoral neck, and head, 
tas) the fragments in their proper relation (F. Ko6nig, 


In fractures of the shafts of long bones, plates are more 
frequently used than either wire loops or bands.’** The 
tough elastic Vanadium steel plates of SHERMAN and his 
self-tapping, machine-threaded screws (Fig. 9) are a vast 
improvement over the old brittle plates and still more 
brittle wood screws which at first were used. The re- 
viewer has never seen one of these Sherman screws break. 
The strongest plate so far devised has been recently pub- 
lished by Souttar, Annals of Surgery, November, 1913, 
page 653. It is L- “shaped on cross section and is devised 
for transverse fractures only. A slot is cut into the bone 
by a special saw, and into this, one-half of the L fits. 
Both band and screws hold it in place. 

In oblique fractures of the femur, among sisi MILNE 
of London uses steel bands to hold the fragments in place. 
It does not seem possible to tighten wire loops as effect- 
ively as such bands, and for this reason and because it acts 
through wire, has not been used very extensively. 

Ivory pegs, plates, and screws have been used both here 
and abroad. They have not found widespread adoption. 
They possess the advantage of being absorbable and the 
disadvantage of being weak. 


The intramedullary bone splint is rarely used in recent 
fractures, but is often employed in cases of non-union. 
The intramedullary metal splint, usually of aluminum 
(EtsserG), has fallen into disuse. 

The external bone clamp of PARKHILL of America, and 
of Lamsotte of Belgium, are practically the same instru- 
ment. LreonarD FREEMAN of Denver still advocates its 
use, but Lambotte, we hear, has given it up. It is a well- 
known principle that the larger the object implanted into 
the bone, the longer it holds firmly. In badly infected 
compound fractures the small screws of the Lane plate 
work loose in two or three weeks at the longest, while the 
Lambotte clamp holds firmly for eight weeks or more. A 
fenestrated plaster cast and the Lambotte external clamp 
immobilize the fragments at the same time that they per- 
mit easy access to the wound. This combination is the 
most satisfactory fixation method for badly infected frac- 
tures we possess at present (Fig. 10). 


The Operative Treatment of Mal-Union with Marked 
Over-riding. 


In some cases it is possible to pull down the bone end- 
to-end at the time of operation so as to apply a suitable 


1 Willard Bartlett, Cleveland Med. Jour., 1913, Vol. 12, p. 465; 
Boston *~ & S. Jour., 1913, p. 149, reports 76 platings. 

“John B. Walker, Boston Med. & Surg. Jour., 1913, p. 60; N. 
Y. State Jour. of Med., 1913, p. 64, reports 21 platings. 

3‘lroell (Nord. Med. Ark. Kirurg., 1913, pp. 1-45, Vol. 46) re- 
ports his experience with operative treatment of fractures, operates 
in 5% of all fractures. 
4 Lane, Murphy, Surg. Clinics, Vol. II, No. 1. Feb., 1913. 


internal splint. When this was not possible, it has been 
customary to resect enough of the bone ends to bring the 
fragments end-to-end; shortening naturally resulted. 
Steinmann does not resect the end of the bone, but, instead, 
closes the wound, leaving the fragments overlapping, ap- 
plies nail extension and overcomes the shortening within 
a week or two. Of course more weight is needed here 
than in the case of recent fractures. 

WALTHER (Bull. et mem. de la Soc. Chir. de Paris, 1913, 
p. 428) reports a malunion of both bones of the leg suc- 
cessfully treated by the method of Lambret. 

Delayed Union* 

It has been customary in this country after plating a 
bone to apply a plaster cast to the limb and to keep the 
patient quiet until: union has taken place. In a consider- 
able number of instances there has been delayed union, 
although in none of them was there the slightest infec- 
tion. Naturally the long immobilization of the knee joint 
resulted in its practical ankylosis. 


Fig. 10. Lambotte’s external bone clamp 


It seems quite possible that the immobilization immedi- 
ately following the operation largely accounts for these 
delayed unions, and that the union in most cases comes, 
thanks to the patient’s constitution, in spite of the sur- 
geon’s removal of much callus at operation and subsequent 
immobilization. 

It seems as though the frequent infections and the 
loosening of the screws when Lane plating was first tried 
here, led to the idea that the presence of a plate tended to 
“irritate” the tissues and thus predisposed to infection. 
Consequently a wild goose chase for less irritating fixation 
material was begun and is still going on. Perhaps the 
trouble was that our plates and screws at first were not 
made of strong enough material. And secondly, that now 
we use too small plates and too few screws. Many of 
those who were present at the last Clinical Congress at 
Chicago were surprised to see the size of the plates Lane 
used in one of his operations for a fractured femur and 
were still more surprised to note that he did not apply a 
plaster cast after having dressed the wound. 

In reply to questions about this point, Lane stated that 
he had too much respect for the patient’s knee joint and 
that passive motion would be begun from the second day 
on. It seems reasonable that the more screws that are 
used, the less is the individual strain upon each one; hence 
the longer they will remain solid in the bone. Of course 
the earlier the mobilization, the better the chance for rapid 
union, 

Non-Union. Lyte (Annals of Surgery, 1913, page 284) 
has injected the patient’s own blood between the un- 
united fragments with excellent results. ONorato (Gaz. 
Med. Lombarda, 1913, page 9) used osmic acid injections 
for the same purpose. R. E. Farr (Journal-Lancet, Vol. 
33, page 432) in a rather suggestive article, ascribes the 
regeneration of bone to the presence of bone filings. So 
far, however, the autoplastic transplantation of bone grafts 
has been widely adopted as the best method of treating 
non-union. 

Neoplasms. 


A case of sarcoma after a simple fracture was pub- 
lished by W. B. CoLtey some time ago. Recently W. W. 
*A masterly article upon Operative Fixation of Fractures as a 


Cause for Delayed Union, by Jonun B. Roperts, of Philadelphia, 
appeared in the’ Annals of Surgery, 1913, Vol. 57, p. Ce 
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GrirFIN (Medical Record, 1913, page 650) reported a case 
of sarcoma of the femur t's plating for fracture. 
JOHN C. A. GERSTER. 
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SPINE. 
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General Principles for the Management of Fractures. 
W. L. Estes, South Bethelehem, Pa. Medical Times, 
December, 1913. 


In this article, which is designed as a guide for the 
general practitioner, Estes lays down a number of impor- 
tant rules to be observed in the treatment of fractures. 
Among them are the following: 

First aid in fracture cases: The first consideration is 
the utmost care in handling the individual and the in- 
jured member so as to minimize shock. After assuring 
himself that the ends of the fragments are not so placed 
that they endanger the skin or some important structure, 
the physician should fix the limb in the position in which 
it is found. Never attempt to reduce the end of a pro- 
jecting bone in a compound fracture, but try to keep it 
from getting back under the skin until it has been thor- 
oughly cleansed and disinfected. 

In the opinion of the author it is almost always neces- 
sary to give an anesthetic during reduction. In beginning 
traction for reduction always extend first in the direction 
of the axis of displacement. Molded plaster-of-paris 
splints are the best, as they can be adapted to the particu- 
lar fracture and to the individual contour of the fractured 
part. 

Two factors enter into the ideal issue of every fracture 
case, namely, first, the result should be the restoration of 
the complete function of the extremity; second, the limb 
should show no distortion nor any marked deviation from 
the normal. Estes believes that both of these results are 
rarely attained. No fracture of any degree of seriousness 
should be treated without the use of the Roentgen rays. 


Traumatic Dislocation of the Hip in Children. (Beitrag 
sur Traumatischen Huefigelenksluxation bei Kindern.) 
E. BoEHNKE, Halle. Archiv. fuer Klinische Chirurgie, 
November 5, 1913. 


Traumatic dislocation of the hip, uncommon at any age, 
is very rare in childhood. The injury in young individuals 
generally results in diaphyseal separation at the upper end 
of the femur. The author has collected twenty-nine cases 
of dislocation in childhood and reports an additional one 
that is quite typical of most of those previously described. 
The patient, a healthy boy five years old, fell from a 
height of several feet and was found unconscious. Two 
months later, after varied treatment for the condition of 
the hip had been applied, he was taken to the clinic. There 
was a deep depression in the left inguinal region; the left 
leg was in a position of inward rotation, flexion, and ad- 
duction. The great trochanter was displaced above Nela- 
ton’s line, and was much nearer the anterior superior iliac 
spine than on the normal side. The femoral head, absent 
in the normal position, was distinctly felt in the posterior 
surface of the ilium. An actual shortening of the left 
leg (3 cms.) was determined. X-ray examination estab- 
lished the diagnosis. 

Two vigorous attempts to reduce the dislocation under 
narcosis failed. An open operation was therefore per- 
formed. The incision was carried between the fibres of 
the gluteii to the femoral head. The latter was found 
firmly imbedded in scar tissue, but free from any serious 
damage; a new cavity for the head of the bone had not 
yet formed. Upon exposing the acetabulum it was found 
filled with massive inflammatory tissue. This was re- 
moved with considerable difficulty and the surgeon found 
it impossible to avoid excising some of the underlying 
cartilage. Reduction of the head of the bone still remain- 
ing impossible, the capsule had to be partly divided and 
the musculature subperiosteally separated from the great 
trochanter. The reduction was then readily accomplished. 
The musculature was sutured in place and the capsule 
closed. 

Although several attempts at early mobilization of the 
hip-joint after the operation were made, almost complete 
fixation was the final outcome. Roentgenographs showed 
that the head of the femur was in the normal position. 

The procedure for and the results of this case of old 
dislocation of the hip in a child correspond with the other 
similar cases reported in the literature. 
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